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up-to-date electronics for lab and leisure 


universal 
nicad 
charger 


strobe light control 
dark-room thermostat 
10W/70cm amplifier 
tolerance indicator 


TTLs TEXAS 


7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
au 
7412 
7413 
71a 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
74a) 
7442 
7443 
7444 
7445 
74460, 
74a7A 
7448, 
7450 
7481 
7453 
7454 
7460 
7470 
7472 
7473. 
7474 
7475 
7476 
7480 
7481 
7482 
7483A 
7484 
7485, 
7486 
7489 
74900, 
7491 
74920, 
74930, 
7494 
74950, 
7496 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74011 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74136 
7aya1 
74142 
74145, 
74147 
74148 
74150 
741514 
74183 
74154 
74155 
74186 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74180 
74181 
74182 
74184 
74185 
74186 
74188 
74190 
74191 
74192 
74193 
7a194 


Mp 
12p 
1p 
tap 
1p 
18p 
25p 
25p 
14p 
16p 
15p 
20p 
20p 
22p 
35p 
25p 
25p 
1p 
20p 
20p 
2ap 
28 
30p 
25p 
30p 
15p 
25p 
27p 
2Ip 
30p 
7p 
70p 
36p 
90p 
2p 
60p 
93p 
45p 
45p 
7p 
Wp 
7p 
Vp 
Ip 
36p 
30p 
30p 
20p 
38p 
30p 
50p 
100p 
70p 
50p 
100p 
90p 
20p 
210p 
25p 
60p 
30p 
30p 
50p 
50p 
45p 
120p 
85 
65 
65p 
22 
40p 
55p 
70p 
90p 
75p 
90p 
70p 
28p 
45p 
48 
40p 
40p 
40p 
45p 
32p 
65p 
200p 
70p 
100p 
75p 
80p 
45p 
45p 
70p 
50p 
50p 
50p 
100p 
60p 
60p 
60p 
60p 
50p 
55p 
Top 
200p 
160p 
300p 
75p 
Top 
70p 
50p 
70p 
100p 
60p 
160p 
0p 
90p 
120p 
500p 
325p 
70p 
70p 
70p 
70p 
70p 


74195 60p 
74195 60p 
74197 60p 
74198 100p 
74199 100p 
74221 75p 
74251 70p 
74259 120p 
74278 150p 
74279 0p 
74283 75p 
74284 200p 
74285 200p 
74290 100p 
74293 100p 
74298 100p 
74365 55p 
74366 S8p 
74367 55p 
74368 55p 
74390 100p 
74393 100p 
74490 120p 
7ALS SERIES 
7aLS00 12p 
7aLs02 2p 
7A.S03 14p 
7aLsoa 14p 
74.505 15p 
74808 14p 
74809 15p 
74810 15p 
7a.S11 15p 
7aLS12 20 
7.813 25p 
7a814 40p 
7ALS15 30p 
7a$20 15p 
741821 15p 
7aS27 16p 
74.$30 15p 
7aL$32 16p 
3 20p 
16p 
7ALS38 16p 
7ALSa2 36p 
7aLS47 40p 
74LS51 1Sp 
7ALS55 30p 
7ALS73 25p 
7a.S74 16p 
7ALS75 24p 
7AS76 20p 
7ALS83 45p 
65 
20p 
28p 
40p 
30p 
100p 
45p 
74L$109—-30p 
74LS112 4p 
78113 -30p 
74LS114 —30p 
7aS122 2p 
7ALS123—_50p 
7aL$124— 120p 
74L$12 30p 
748126 30p 
74L813245p 
3 30p 
30p 
74.8138 36 
74S138-220p 
36p 
7aS145—_75p 
74.147 160p 
74t$148 —-90p 
748151 70p 
748153 60p 
90p 
74.8155 40p 
74.8156 40p 
74LS157 3p 
74.8158 -36p 
74.8160 0p 
748161 40p 
748162 40p 
7ALS16340p 
74LS164—48p 
7ALS165 100 
74LS166 —_90p 
74LS170—120p 
748173 70p 
74LS174—45p 
74LS175—_50p 
74LS181—140p, 
748190 0p. 
74.8191 50p 
748192 0p 
74LS193 48 
7ALS194—40p 
74LS19548p 
748196 60p 
74819765 
748221 60p 
74LS240—70p 
748241 —-70p 
745241 400p 
74LS242—80p 
7418243 80p 
7aLS24465p 
74LS245 65p 
7aLS247—70p 
74LS248 —90p 
745249 90p 
74LS251 50p 
7aL8253 0p 
74.8257 45p 


Please add VAT at 15% 


(Export NO VAT) P & P 40p 


RETAIL SHOPS 


15 Burnley Rd., London NW10 


7ALS258 
7ALS259 
7ALS266 
748273 
74LS279 
7418283 
74LS298 
7AL$299 
74LS323 
7a $324 
74LS348 
74L$352 
74LS353 
74L$365 
74LS367 
74L$368 
74LS373 
7ALS374 
74375 
74LS377 
74LS378 
74LS390 
74LS393 
74LS399 
748445, 
74LS540 
7ALS541 
74LS640 
74.8641 
74LS642 
74LS643 
74LS644 
7ALS668 
74.S669 
748670 


4000 CMOS 


4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019. 
4920 
4021 
4022 
4023 
4024 
4025, 


305 Edgware Rd., London W2 


45p 
0p 
25p 
75p 
45p 
45p 
160p 
400p 
250p 
150p 
150p 
100p 
100p 
36p 
36p 
36p 
70p 
70p 
S0p 
0p 
7op 
55p 
50p 
200p 
140p 
135p 
135p 
300p 
300p 
300p 
300p 
300p 
100p 
100p 
170p 


12p 
14p 
15p 
65p 
16p 
60p 
35p 
40p 
14p 
16p 
35p 
60p 
60 
30p 
45p 
60p 
32p 
6op 
65p 
70p 
20p 
40p 
20p 
130p 
32p 
60p 
75p 
40p 
170p 
180p 
160p 
80p 
295p 
115p 
120p 
295p 
55p 
70p 
55p 
60p 
70p 
120p 
70p 
75p 
55p 
2p 
2p 
60p 
80p 
60p 
130p 
125p 
120p 
500p 
90p 
100p 
35p 
4009 
18p 
18p 
18p 
18p 
18p 
20p 
20p 
60p 
25p 
16p 
20p 
7p 
150p 
40p 
150p 
95p 
95p 
340p 
90p 
120p 
220p 
132p 
180p 
180p 
99p 
120p 
45 
60p 
470p 
100p 
300p 


2x25 


160p 


Government, Colleges, etc. 
orders accepted. 
Callers Welcome 
Monday—Friday 9.30—5.30 


Saturday 


10.30—4.30 
send SAE for full price list 


MEMORIES: 
508 op: |], 2 NEAR Gs cpu's 201A 40up | INTERFACEICS | UARTS 
4503 50p | ayio212 600 MCI495L —-350p | 1802C = 700p | i02.21 120 | ADSSB 7758p | ay.3.10150 300p 
pets 40p | Ayi-5050 1409p | MC1496 7op | 2650A 1200p | 21078 s00p | ADSEIy 1400p | Aye iran ad 
ane 200p | ay3.a910 700p ~MC3340P —120p | 8502 450p | 2111-4. 400p. | 08123 175p | inngao2 4350p. 
4510 5p | ay3.8912 6850p MC3403 90p | 6800 370p | 2112 300p | 0MB131 —375p. | Trico? soe 
pa 0p | AY5.1224A 240 MK50398 © 750p | 6802 425p | airat. oop | OPB304 = 4580p | COM gor7 B00p 
ante 65p | ays-40070 520p ~ML920 800p | 6809 £10] 2114-2 —120p | 088835 —-250p 
bell 180p | ca3019 80p MMS57160 — 620p | INSBOGO 1100p | 4027 375p | 058836  150p | CHARACTER GEN. 
nN8: 150p | cazoa6 70p NES31 150p | 80808 350p | aii6i.2 oop | 088838 -225p | RO-3-2513U.C 7009 
Bil 3p | cas038 225p NESS 18p | 80854 560p | aii 400p | Mc1488 = S5p | RO-3-2573L.C 700» 
als SP | CA3080E 72p NESS6 60p | 8088 £19] s101L 350p | Mci489 = 5p. | 745262AN 1000p 
3820 70p | cA3086 48p NES64 420p | 280 370p | 6116P-3  650p | MC3446 3265p 
eas 150P | CA3089E —225p —NES6S 130p | 280A 450p | eiieLP-3 £10 | 25510 350p | KEYBOARD ENCODER 
4526 75p | CA3090AQ —375p —NES66 155p | supporT 6514 300p | 3242 800 | ay. 5.2376 700p 
4527 90p | CA3130E 90p NESG67 140p | DEVICES 6810 200p | 3245 450p | Fac g22N 500p 
526 75 | CA3140E S0p NES71 425p | 3242 a0op | proms 58174 1200p 
9682 90P | CA3160E 100p NESS34A —-250p | 522, s00p | 71301 700p | 75107 160p | CRT CONTROLLER 
4534 soop | ¢ 6 p |e 
3 CA3I61E 140p RC4136 7op | 6532 775p | 745198 275p | 75110 160 | com soa7 a8 
4836 300p | CA3162E 450p C4151 200p | ¢551 650p | 745201 4350p | 75150 140p | sicegas 20 
4538 120p | CA3zi896 300p S5668 260p | 6821 160p | 748287 350p | 75154 160 | Nicesa? £10 
4543 100 | Gacraoe-8 200» SADI024a 1250p | Gaco eo | faeaae SSOP | r5182 —za0p | MCSBAT A 
4553 290p | HA1388 270p SFF96364 ~—«-800p | Egan 250p | 748470 600p | 75324 250p | 9365 £60 
4565 50p | icL7106 850p SLa90 250p | 9205 220p | 748471 600p | 75361 150p | F4sq927 £16 
4586 Sop | icLeo38 300p SN76477 175p | 9212 16op | 748871 e50p | 75363 300p 
ee 10h LF13331 310p = SP8S15 750p | 216 160p | 748573 900p | 78365 150p | misc 
4568 oop | Fs) fo Sap] 8228 250p | 925123300 | 5238/2 HP | une UHE MOD — a80p 
H aes ee eee nen | 8228 250p | a2si37 750, | 28401/2 TEP | amine UE MOD 450) 
pe ae UM10C 425p TAAG21 275p | 9251 350p | 93427 avop | 8126 120p p 
ae 30P | LnMgo1a 27p TBAG4IB —-300p | ga53 Boop | 93436 sop | 8128 a0n'|| ancinraneaaan 
+ Pp | LM3i0 120p TBAGS) 200p | goss, 350p | 9x46 esop | 8795 t4op | Bayon és 
4584 45p ) LM3i1 75p TBA800 90p | 9257 a00p | gaaaa soop | 8797 aap: | CONNIE sop 
4585 100 | unsi 200» TBABIO 100p | s7e0 sop | Saute 811895 90p ? 
4724 pe} L319 225p TBA820 90p | g279 950) B1LS96 90p 
40014 90p | Lma2a ‘45p TBA9SO 300p | Zeop10 aso | 17024 600p | giLso7 80D |. Tete ER IDECOD ER 
40085 90p | LM339 65p T9109 £10 | Zeoapio —400p | 2516 250p | 81LS98 Sop) SAA5020 100p 
40097 90p | Lmaag 75p TCA210 350p | Zeoctc 3580p | 2708 400p | 960) v1op | SAA5030 ee 
Mee 700p | LmassP 75p TCA220 350p 2716 250p | 9602 220p | SAASOA! 600p 
ee 9800p | Lma77 175p TCASMO 175p 2532 600p 5054 Pp 
14433 1400p | (m3a0. 75p TDAI004A —300p 
tagos —-400P | LM3B1AN 1809p TDA1008 —-320p Junior Computer Complete Kit UK (ine. VAT and P&P) £100 
‘4500700 | Cas 95p TDAIOIO — 225p OVERSEAS (ine, PRP) £ 90 
699 p | M387 120p © TOA1022 600) 4 
cp22100 -350p | LMag9 959 TOAIO24 — 120p. Serial I/P VDU Interface Kit (ELEKTERMINAL) £50 plus VAT 
022101 700p LM393 1005 TOA1034B 250p r 
022102 = 700p | (maga 300p TOA1170 300p ACORN ATOM: This kit is supplied with full size QWERTY Key- 
M709 36p TDA2002V — 325p board, 8K ROM, 2K RAM and can be expanded on board to 12K 
EXPERIMENTOR | M710 50p TDA2020 —320p ROM, 12K RAM. Also included are UHF Modulator for connection 
BREADBOARDS uM7iy 0p TOA2541 3650p to domestic TV and Free Manual on Programming in BASIC and 
exp300 —€5.75 | LM733 Yop TLo71/8) —45p Machine Code, KIT £120, BUILT £150 
EXP325, £1.60 LM741 18p = TLO72/82 75p * ‘ Hard LY aad \ 
EXP350 £3.18 | LM747 Top TLO7A 1130p SOFTY: Ideal Software/Hardware tool. You can develop your 
EXP600 £6.25 | L748 35p TLOB4 110p programmes, De-bug/Verify and then commit them to EPROM, 
mies 700p TLO94 200p Ready built for programming +5VEPROMS. — £170 
LM1889 3560p TL170 50p 
HEADER PLUGS M2917 200p UAAI70 170p FLOPPY DISC DRIVE CONTROLLER ICs: 
teh gop | “M3900 86 ULN2003 1009 | FD1771 £20» W1691 £15 
pin 7p: |) LMae08 oa oe FD1791 £30 W02143 £5.50 
zapin 7208 | maoia 210 ZNA19C 225 
aa P| twssrs ——225p ZNA24E 135 | BCBS FOR MOST ELEKTOR PROJECTS AVAILABLE 
ocswircnes |) TMas16 225p ZNA25E8 350p 
sd LM13600 125p = Z2N426E 350p ‘e 
away spst gop | MO372 aoe Bnazvea «a8 Programmed 82823 for junior computer ‘ 350p 
Gway SPST 105p | MC1310P 150p ZN1034E 200p - Programmed 2708 for Disco Lights (Elektor Jan, 81) 8 
Bway Mc1a58 4p ZN1040£ ——700p Programmed 2716 for Intelekt (chess) (Elektor April.81)  £10ea. 
10 way SPS 
ae 
COUNTERS TTL&ECL TRANSISTORS DIODES... ZENERS: JUMPER LEADS 
74C925 5860p MCa024 325p | 8C107/8 11p MJ2955 90p. a i h Header: 
racaze boon aad Beep | BC IO28 Ty Mi 2ose Op | OAM? «Se 00M 9p | 24” Ribbon cable with Headers 
C OA91 8p IW 15p 14pin 16pin 24 pin 40 pin 
ICM7216B 2000p 10116 70p | BC140 40p MJE2955 130p | Gar2 top 
ICM7217A “a60p 10231 350p | Bcia1 aop MJEI055 oop | A222 19° TRIACS Single End 145p 165p 240p 380p, 
MK50398N —750p BC160 4op 4op | inarae ap Plastic. Double End 210p 230p 345p S40p 
sNnE _Tete BCIE1 doy MPFIO3/4 360 | INGOOW/2 Sp Branoy Sop | 24” Ribbon cable wth sockets 
C 4 SAI2 P| IN4003/4 6p Gas IN 26 pin 34pin 40 pin 
OUTAGE REGULA TONS Bc78/9 Zap MPSATZ. EOP | inaa0i/7 Tr Saanoy 920 | —SingleEnd 4609 210". 270». 300 
Fixed Plastic TO-220 BC182/L 9p TIPZ9A/C 45 | Nsag1/3 14p BAM iP gle jp 210p 270p 300p 
1A ‘ve ve 9p TIP3OA'C 50p | insqoa/7 18p BASOOV 95p DoubleEnd 290p 385p 490p 540p 
bv 7805 0p 7905 55p 9p TIP3IA/C 60p | Igg29 gp 12AS00V 105p 
6v 7806 50p 7906 70p 9p TIP32A/C 75p | ~ 16A500V 130p IDC CONNECTORS 
av 7808 §5p 7908 7p 9p TIP35C  290p | BRIDGES 128000 130p 
12v 7812 S0p 7912 S5p | 8C214/L 9p TIP36C  340p | IASOV 19 T1206D 0p TOway 26way 34way 4oway 
1bv 7815 §5p 7915 Gop | 8C327 16p TiParA‘C 7p | TAIOOV 2p 712260 7p | Header Plug 9p —200p 240p 270p 
18v 7818 55p 7918 60p | 8C337 16p TIPA2A/C BOp | 1ABOOV 30P scRS Receptacle 90p 200p 240p 270p 
2av 7824 58p 7924 Gop | 8C338 16p TIP2955 9p | ZASOV a0 TAS0V 70p 
toma Tos Gcsto/7 aoy 2NaTe agp | 2anooy agp SA400V EP | EURO CONNECTORS 
mA +ve 5 ete P BA600V 140p 
want me nate ae | SETS te BA See | oo ap SOY See Fg So 
v 2 20p 79 1p C5 ‘id 9 a C1060 45) x 324 
Tv 78115 -30p_79L16 Gop | BC549C 18p 2N2222A 3op | 4A4SOV 100P KacRior 6p | DINAIGI2 2x 32-way — 300p 3860p 
BC557B 16p 2N2646 45p | GASOV 80P TiCaq 6p Angled 2 32-way — 400p 
OTHER REGULATORS BC5S8B 12p 2N2905A 30p | GA100V 100p onaco5 139) DIN 41617 31-way 200p 200p 
LM309K 140p BC559C 18p 2N3053 30p | GAA00V 120p dnagaa 140 (For 2 x 32-way please specify 
tit 200p 78MGT2C —-140p_| BCY70 18p 2N3054 —G5p | 10A100V200P rNsOG0/4 dop A+BorA+C type) 
LM323k ——600p 79GUIC 225p | BCY71/222p 2N3055 —50p 
HGKC 80131/2 50p 2N3442_140p 
M723 37p 79HGKC 650p 
78GUIC 200p 78PO5 900p | 80135/6 50p 2N3702/3 Tap | CRYSTALS 
78HO5: 5850p RC4195NB 1560p | BD139  S0p 2N3704/5._12p | rooKHe 300p ZX 80/81 
7BHGKC 6800p. TLA97 300p | 80140 Sop 2N3773 300p | ao0KHe 300p, 
abr fe ane | ti, ae 
ORTO:ELECTAONICE Bpatag 402 auseoo ve | Vout 2201 ke USER PORT * 
2N9777 40p ORPGO 120p | BF2568 70p 2N3904/6 18 o 
ocr 250p ORPS1 w2op | BF257/8 Sep 2NG871 Op | Saye deep ADD SOUND, 
oRPI2 90p TIL78 55p | BF259  dop 2N5245 4op | 4 oreutie 160d RELAY CONTROL ETC. 
OPTO-ISOLATORS BF337 30p 2N5457/8 40p | 3.57945MHz 100p 
iwora 1309 TIL gop | BFR98 380» 2NOASD 490 | downs 500 TO YOUR ZX 80/81 
MCT26 100p TIL112 90p 4.19MHe 200p Pe 1 
Msezto —«190p TILING Sop | GEYEQ/1 30p 3128 3200 | aaamHe 50 User Port plugs 
ip » | 6 oMH, 150) i i 
LEDS Bi 30p 40673 75p | Somne ts0p directly into the ZX80 or 2X81 
0.125" 0.2" MJ2501225p 40871/2_100p |g oMHz 175p to provide 8 input channels. 
TiL32 8p T1220 Red 12 BG7MHe —175p. i 5 
Tik209 Red Mp THL222 Gr DIGITAST SWITCHES | io 7150p Access is by simple 
TIL22 Y. 2p TIL228 Ye ? 
TaN Gr 20p Rectangular Any colour 75p | 16Mis | 200p PEEK and POKE commands. 
a ee oe jn 1osp | 25sec atop | VARIABLE TONE AUDIO OUTPUT 
aoe 8 can be used to produce your 
Pp LOW PROFILE DIL SOCKETS BY TEXAS. 
DL 704 ‘Wop Nsusee1 —_s70p ee er ae ae OWN SOUND EFFECTS. 
DL707 Red 1490p TH311 1p a 0 Bie 
L707 Gi op TH3I2/3 110 | Epi ip een ase opm ate BUILT AND TESTED 
OL 747 Red 225p TIL321 a 95 + i 
OL 747 Gr 225p THL330 Moo Wie nae sockets BU TEEE ee 14.95 + 70p p & p. 
FND357 120p 7750/60. 200p in p ol ‘ o 
FNDS00 120p DRIVERS ldpin —-35p_—-20pin. GOP 2Bpin—_-BOp Reprint of PCW articles 
FNOSO? 4320p 9368 250p | 16pin —-40p_—-22 pin «SP A0pIn 100 £1.00 + large S.A.E. 
MAN3640_ 175p 9370 300p: EDGE CONNECTORS 0.15 
MAN4640 —-200p UDN6118 320p | 2x10 B5p 2x15 100p 
MAN6610_ 300p UDN6184 +320p 2x18 120p 2x22 135p 


2x50 700p 


ECHNOMATIC LTD 
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(2 minutes Dollis Hill tube station, ample street parking) 
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food for thought ........ cece eee eee tee eee eens 


10W/70 cm amplifier ...... 0. cece eee ee eee bE adaiteaets 
J. Oudelaar, PA@JOU 

This particular circuit is an extension to the 70cm transverter described 
recently and boosts its power output up to 10W on both SSB and FM 
bands. It is temperature-stabilised and is free from oscillation problems. 


teletext power supply... .. cece eee ee ee eee eee eee ees 
This particular supply can not only be used to power the decoder, but will 
also serve other low power applications requiring voltages of +60V, +5 V 
and +12V. 


simulated track extender ..... 00. e ee eee cere eee eens 
This circuit helps to emulate journeys from London to Edinburgh (or 
even from Paris to Peking) and is essential if your model railway track is 
only six feet long. 


dual ADSR and LFO/NOISE modules ..........-. ax egoncbarhs 
The two modules described here complete the NEW Elektor synthesiser. 
The dual ADSR module is constructed around two (CEM 3310) envelope 
generators. The LFO module is combined with a straightforward NOISE 
generator. 


universal NiCad charger .........+045 atevad suum aceieiracstetsis 
The NiCad charger described in this article is able to charge all of the 
smaller series of cells. The idea being; all batteries in the home can now be 
replaced by NiCads, using only one charger! 


applikator........ auatlatensecamasasieaatenentaecarec ose tatode ate ate ieh. sag pexaeans 
An overview of the Zilog Z 8 family. 

electronics in focus — the photo’s ..... 0. cece eee eee e eae 
The first twenty-eight prize-winning entries to our competition — in colour! 
GX andi DNR 2... secs cece anes cron r eves reser eeeeennas 


The latest in noise reduction systems. 


strobe light CONtrO]. . 6. ee eee tenets 
The circuit described in this article is neither sophisticated nor compli- 
cated, but safe and capable of providing many strobe light patterns. 


tolerance indicator ...... 0c. cece cree e eee ener eeenenes 
H.P. Baumann 

This useful circuit helps to match resistors by comparing their values and 
indicating any difference between them. It enables tolerances as low as 
0.25% to be calculated with accuracy. 


talking board interface ....... 60. eee e eee eee eee eee 
Using this interface, the data corresponding to one of the words uttered by 
the talking board can be stored in the microprocessor memory. The speech 
information can then be applied for other purposes and even modified, if 
necessary. 


dark-room thermostat .........0ee eee sain, «NE eee 
The circuit described in this article controls the bath temperature — a criti- 
cal point in photography. 
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Many Elektor circuits are accompanied by designs for 
printed circuits. For those who do not feel inclined to 
etch their own printed circuit boards, for their own 
use only, a number of these designs are available as 
ready etched and pre-drilled boards. Delivery time is 
approximately three weeks, U.K./air mail. 


Example: 


digisplay (E13) 9376 3.25 7.25 


1 2 3 4 5 


1. Circuit title 

2. reference to associated article(s) 

3. board number 

U.K 

4. price (in £) inclusive of 15% VAT 
U.S.A. and Canada: 

5. price in $, not including tax (if any) 


£26: JUNE 1977 
formant: keyboard 


interface (E25) 9721-1 3.35, 8.— 
£29; SEPTEMBER 1977 
formant (E25, E26): 

interface receiver 9721-2 1.40 3,50 

power supply 9721-3. 550 13.— 

keyboard divider 

(one octave) 9721-4 1.30 3— 
£31; NOVEMBER 1977 
formant (E25... E30): 

vco 9723-1 9,90 23.50 
experimenting with the SC/MP: 

RAM-1/O 9846-1 6.90 16,50 

SC/MP board 9846-2 2.60 6.— 
£32: DECEMBER 1977 
formant (E25... E31): 

VCF 9724-1 4.35 10.50 
experimenting with the 

SC/MP (E31): CPU 9851a 12,90 31.— 
£33: JANUARY 1978 
simple function generator 9453 3.25 8.— 
formant (E25... £32): 

ADSR 9725-1 4,20 10.— 
UAA 180 LED voltmeter 

(two boards) 9817 2.70 6.50 
experimenting with the 

SC/MP (E31,E32): 

bus board (E57) 9857 4— 9.50 

memory card 9863 12,60 30.— 
E34; FEBRUARY 1978 
formant (E25... E33): 

DUAL-VCA 9726-1 4,35 10.50 
experimenting with the 

SC/MP (E31 .., E33): 

HEX-1/O 9893 18.20 43,50 
E35: MARCH 1978 
formant (E25... E34): 

LFO module 9727-1 4,50 

noise module 9728-1 4— 
4k RAM card 9885 14.70 
SC/MP power supply 9906 4.05 
E36: APRIL 1978 
formant (E25... E35): 

COM 9729-1 4— 9,50 
elektornado 9874 3.55 8.50 
cassette interface 9905 3— w 
£38: JUNE 1978 
mini-counter 9927 3.15, 7.50 
E39/40: SUMMER CIRCUITS 1978 
touch dimmer 78065 1.30 s— 
preconsonant 9954 2.25 5.50 
E41: SEPTEMBER 1978 
formant 

24 dB VCF 9953-1 4.10 10,— 
E42: OCTOBER 1978 
resonance filter module 9951 4.45 10.50 
VHF/UHF modulator 9967 1.55 4— 


£43: NOVEMBER 1978 


ASCII keyboard 9965 7.70 
£44: DECEMBER 1978 
elekterminal 9966 7,50 
E46; FEBRUARY 1979 
pools predictor 79053 2.25 
£47: MARCH 1979 
robust lab power supply 79034 2.95 
E48: APRIL 1979 
TV games computer: 
UHF/VHF modulator 
(see E42, October 1978) 9967 1,55 
main board and 
documentation 79073 19.95 
power supply 79073-1 2.45 
keyboard p.c.b. 79073-2 3.65 
Complete set of four boards 
(9967, 79073, 79073-1, 
79073-2), documentation 
and one ESS software 
record (ESS 006): 26,25 
£49: MAY 1979 
BASIC microcomputer 79075 6.40 
interface for uPs 79101 1.40 
E50: JUNE 1979 
monoselektor 79039 10.40 
stereo decoder 79082 2.40 
£51/52: JULY/AUGUST 1979 
battery charger 79517 1.90 
£53: SEPTEMBER 1979 
parametric equaliser, 
filter section 9897-1 1.65 
tone control section 9897-2 1.65 
£54: OCTOBER 1979 
variable fuzz box 9984 1,95 
touch tuning 79519 3,75 
E55: NOVEMBER 1979 
topamp 80023 1.45 
£56: DECEMBER 1979 
SEWAR 80009 2.85 
electronic nuisance 80016 1.50 
steam train 80019 1.90 
toppreamp 80031 3.95 
£57: JANUARY 1980 
VSWR meter 79513 2.05 
digital tuning scale 
(two boards) 80021-1/2 7.05 
new bus board (E33) 80024 5.85 
colour generator 80027 2.75 
talk funny (E56) 80054 1,55 
frequency doubler 80065 1.45 
£58: FEBRUARY 1980 
aerial amplifier 80022 1.85 
digisplay 80067 2.40 
elektor vocoder, 
bus board } 80068-1 9.90 
bus board 2 80068-2 ‘ 
filter board 80068-3 3.45 
input/output board 80068-4 =. 3.20 
supply board 80068-5 2.85 
E59: MARCH 1980 
chorosynth 80060 22.15 
printer for uPs 80066 5.80 
E60: APRIL 1980 
aide-de-camp: 12V/2A 70438 1.10 
active car aerial 
(two boards) 80018 2.95 
transistor ignition 80084 3.90 
fuel consumption meter 80096 6.20 
stop thief! 80097 1.35 
battery voltage indicator 80101 1.40 
dip-stick probe 80102 1.50 
battery protection 80109 1.45 


ORDERING INFORMATION Payment must be in advance. 


1. For U.K. and all countries except the U.S.A.: Payment, incl. £ 0.50 post & packing, to Midland Bank Ltd., Canterbury, A/C no. 11014587, 
Sorting code 40-16-11. Please make your cheque payable to Elektor Publishers Ltd., Canterbury, England. 


2. For the U.S.A. only: Please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America, c/o File No. 1504, 


18.50 


eps 
E61: MAY 1980 
BASIC cassette interface 80050 5.60 13.50 
intercom 80069 2.85 Thom 
PWM amplifier 80085 1,50 3.50 
Junior computer: 
main board 80089-1 12.60 30.— 
display board 80089-2 1.30 3 
supply board 80089-3 3,— .— 
EPROM alternative 80112-1 1,55 3.50 
slow memory access 80112-2 1,20 = 
E62: JUNE 1980 
morse trainer 80072 6.— 14.50 
Qaerial: 
supply board 80076-1 1.80 4,50 
amplifier 80076-2 1.60 4,— 
luxury transistor tester 80077 3.60 8.50 
pest pester 80130 1.10 2.50 
63/64: SUMMER CIRCUITS 1980 
shop window lighting 
(two boards) 80515 4.10 9.50 
STAMP amplifier 80543 1.40 3.50 
PROM programmer 80556 3.85 —_ 
E65: SEPTEMBER 1980 
8K RAM+ EPROM card 80120 13.15 31.50 
linear thermometer 80127 1.75 4— 
curve tracer 80128 1.45 3,50 
Vox 80138 2.40 5.50 
precision power unit 80514 1.80 4,50 
E66; OCTOBER 1980 
LCD frequency counter 80117 2.55 
dual slide fader 80512 1.75 
E67; NOVEMBER 1980 
automatic curtain control 81015 4.— 9.50 
central heating pump 
control 81019 2.55 6— 
fridge alarm 81024 1.45 3.50 
draught detector 81028 1.45 3.50 
simple fuel consumption meter 
module 1 81035-1 1.65 4— 
module 2 810352 1.40 3.50 
module 3 81035-3 1.40 3.50 
main/display board 81035-4 2,50 6— 
E68: DECEMBER 1980 
genie ina can 81042 1.55 3.50 
canometer: 
main board 81043-1 1.85 4.50 
display board 81043-2 1,30 3 
multican 81044 3,05 7.50 
bath thermometer 81047 2.15 5.— 
piping can 81048 2— 5.— 
NiCad piggy bank 81049 2.20 5— 
xylophone 81051 1.70 4— 
E69: JANUARY 1981 
disco ceiling lights 81012 8.70 20.50 
raw power 81082 3.05 7.50 
big VU meter 
low voltage board 81085-1 2.30 5.50 
main board 81085-2 2.45 6— 
£70: FEBRUARY 1981 
150 W converter 81001 5,30 12,50 
voiced/unvoiced detector 
detector board 81027-1 3.40 8,— 
switch board 81027-2 4.05 9.50 
noise generator 81071 3.60 8.50 
Process timer 
register board 81101-1 2.40 5,50 
clock board 81101-2) 2.15 5.— 
2% digit DVM 
display board 81105-1 2.40 5.50 
control board 81105-2205 5.— 
£71: MARCH 1981 
multichannel TAP 81008 4.90 11,50 
movement detector 81110 2.35 5.50 
MW receiver 81111 1.95 4,50 
multiple sound effects 
generator 81112 2.05 5. 


1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207. Prices include post & packing, surface mail. If air mail, please add $ 1.50. 
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High Com: crystal tuning fork 81541 1,70 4— teletext 
2 complete modules humidity sensor 81567 1.60 4— receiver board 820011 4.10 10.— 
(built and tested) + hi-fi preamplifier 81570 4.35 10.50 video contro! board 82001-4 4.2510. 
1 main board + universal digital meter 81575 2.95 7 VHF-UHF converter 
self-adhesive input buffers for the board 9864 1.75 4— 
front panel 81117-1 35.70 85,— logic analyser 81577 2— 5.— IPROM 82019 1.65 4— 
power supply 81117-2 2.05 5. synthesiser VCO 82027 4.40 10.50 
UAA LED voltmeter £77: SEPTEMBER 1981 flashing light 82038 160 4,— 
(2 hoard) 9817 2.70 8.60 Ty games computer capacitance meter 
eakiproptammeimeter’ s2860)), 2S. . sb extension board 81143 -19.— 45,— ~—- Module 820000 2— 6 
E72: APRIL 1981 disco light controller 81155 3.20 7.50 
transistor matchmaker 81123. 1.75 4 DFM + OVM 81156 4.25 10,1: JANUARY 1982 
intelekt 81124 565 13.50 __ "evolution counter 81171 4.90 11.60 EPROM programmer 82010 465 11 
universal power supply 81128 2.45. G — _ digital barometer 81173 3.50 8.50 150 MHz frequency 
counter 82028 3.— 2 
E73: MAY 1981 E78: OCTOBER 1981 synthesiser VCF +VCA — 82031 425 10.— 
logic analyser: RF-test generator 81150 1,60 3.80 frequency multiplier 82041 2.05 5,— 
main board 81094-1 8.35 20.— economical fridge 
input board 81094-2215 5.— defroster 81158 1.80 4,35 
memory board 81094-3 2.15 5— EPROM programmer 81594 1.45 3,50 NEW 
cursor board 81094-4 3,25 7.50 wide range dark room 
display board 81094-5 1.45 3.50 timer 82004 2.25 5,50 E82: FEBRUARY 1982 
camping c(I)ock 81130 1.30 — shutter speed meter 82005 3.75 9.00 _synthesiser ADSR 82032 4.20 10.— 
4: JUNE 1981 LCD panel meter 82011 1.65 4.00 _synthesiser LFO 82033 3.90 9:50 
£74; JUNE universal LED display 82015 1,60 4,00 10W/70 cm amplifier 82043 2.50 6.— 
map reader 81032 1.40 3.50 teletext power supply 82065 1,55 3.50 
Junior Computer E79: NOVEMBER 1981 talking board interface 82068 1.60 4.— 
interface board 81033-1 19.05 45.50 teletext daptreoconthePristat g2060 2 cs 
=12 V supply 81033-2 1.45 3.50 decoder board 82001-2 5.35 12,50 universal NiCad charger 82070 2.05 5 
adaptor board 81033-3 1.30 3.— keyboard section 82001-3 3.15 7.50 ; ‘ 
storage scope 81141 3.80 9.— sine-wave oscillator 82006 2.10 5.— 
scrambler 81142 2.25 5.50 telephone amplifier 82009 1,55 3.50 
mini organ 82020 3.50 8.50 
75/76: SUMMER CIRCUITS 1981 metal detector 82021 5.65 13.50 
continuity tester 81151 1.25 3— LCD frequency counter 82026 2— 5— 
speed controller 81506 1.75 4.— high boost 82029 1.85 4.50 
loudspeaker peak 486 
indicator 81515 i 3.50 
random number generator 81523 2.40 6— £80: DECEMBER 1981 
‘hi-fi’ siren 81525 1.95 4.50 70cm transverter (Oct,) 80133 12.50  30,— 
front panels for Formant (E25... E35) robust lab power supply 79034-F 0,65 1,50 transfers 
interface 9721-F 1.60 4.— —— monoselektor 79039-F 1.45 3.50 
vco 9723-F 1.60 4— 63/64, E65 
VCF 9724-F 1.60 4— musical box 
ADSR 9725-F 1.60 4— ulp amp 
DUAL-VCA 9726-F 1.60 4— STAMP amplifier oo. £4 
LFOs 9727-F 1.60 4.— small jp switching supply = 82 
NOISE 9728-F 1.60 4— stereo dynamic 
com 9729-F 1.60 4— preamplifier 
Complete set of 11 panels (includes 3 x VCO and 
2x ADSR): £ 15.80 or $ 37.50 E68 
24 dB VCF (E41) 9953-F 1,60 4— drinks round indicator 
resonance ier canometer 
module (E42 9951-F 1.60 4— multican 
simple function bath thermometer 0020 £1.60 $4.— 
generator (E33,E38) 9453-F 2.50 6.— NiCad piggy bank 
xylophone 
45 RPM records with yP programs uP TV games: cassette with uP programs 
pAeU patrerns, ESS006 1.40 3.50 


singing SC/MP: well- 
known Christmas 


melodies, both as Ess002. 1.40 
SC/MP program and 

‘live’ 

NIBL-E ESS004 1.40 
for SC/MP: Luna, 

battleships, keyplay, Ess008. 2.20 


runtext, biorhythm 
tracer, disassembler 


ORDERING INFORMATION Payment must be in advance. 


3.50 


3.50 


5,50 


PVI programming 
space shoot-out 


uP TV games: 
15 programs: jackpot, 
reversie, amazone, 


\ ESS007 4.25 10.50 
code breaker, etc. 


uP TV games: 
15 programs: invaders, 
fishing, maze adventure, 
memory, pontoon, nim, 
etc, 


\ ESS 009 5.25 12.50 


1. For U.K. and all countries except the U.S.A.: Payment, incl. £ 0.50 post & packing, to Midland Bank Ltd., Canterbury, A/C no. 11014587, 
Sorting code 40-16-11. Please make your cheque payable to Elektor Publishers Ltd., Canterbury, England. 

2. For the U.S.A. only: Please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America, c/o File No. 1504, 
1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207. Prices include post & packing, surface mail, If air mail, please add $ 1.50. 
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What is a TUN? 

What is 10 n? 

What is the EPS service? 
What is the TQ service? 
What is a missing link? 


Semiconductor types 

Very often, a large number of 

equivalent semiconductors exist 

with different type numbers. For 
this reason, ‘abbreviated’ type 
numbers are used in Elektor 
wherever possible: 

@ ‘741' stand for 4A741, 
LM741,MC1741, MIC741, 
RM741, SN72741, etc. 

@ ‘TUP' or ‘TUN’ (Transistor, 
Universal, PNP or NPN respect- 
ively) stand for any low fre- 
quency silicon transistor that 
meets the following specifi- 
cations: 


UCEO, max 20V 

C, max 100 mA 
hfe, min 100 

tot, max 100 mw 
fT min 100 MHz 


Some ‘TUN's are: BC107, BC108 
and BC109 families; 2N3856A, 
2N3859, 2N3860, 2N3904, 
2N3947, 2N4124, Some ‘TUP's 
are: BC 177 and BC 178 families; 
BC179 family with the possible 
exeption of BC 159 and BC179; 
2N2412, 2N3251, 2N3906, 
2N4126, 2N4291. 


© ‘DUS’ or ‘DUG' (Diode Univer- 
sal, Silicon or Germanium 
respectively) stands for any 
diode that meets the following 
specifications: 


DUS DUG 
UR, max 25V 20V 
F, max 100 mA | 35mA 
R, max 1pA 100 nA 
Prot, max | 250. mW | 250 mW 
D, max 5 pF 10 pF 


Some ‘DUS’ are: BA127, BA 217, 
BA 218, BA 221, BA 222, BA317, 
BA318, BAX 13, BAY 61, 1N914, 
1N4148, 

Some ‘DUG‘s are: OA85, OA91, 
OA95, AA116. 


© ‘BC107B’, ‘BC237B’, ‘BC547B' 
all refer to the same ‘family’ of 
almost identical better-quality 
silicon transistors. In general, 
any other member of the same 
family can be used instead. 


BC107 (-8, -9) families: 

BC107 (-8, -9), BC147 (-8, -9), 
BC207 (-8, -9), BC237 (-8, -9), 
BC317 (-8, -9), BC347 (-8, -9), 
BC547 (-8, -9), BC171 (-2, -3), 
BC182 (-3, -4), BC382 (-3, -4), 
BC437 (-8, -9), BC414 


BC177 (-8, -9) families: 

BC177 (-8, -9), BC157 (-8, -9), 
BC204 (-5, -6), BC307 (-8, -9), 
BC320 (-1,-2), BC350 (-1, -2), 
BC557 (-8, -9), BC251 (-2, -3), 
BC212 (-3, -4), BC512 (-3, -4), 
BC261 (-2, -3), BC416. 

Resistors and capacitor values 


When giving component values, 
decimal points and large numbers 


of zeros are avoided wherever 
possible, The decimal point is 
usually replaced by one of the 
following abbreviations: 


p (pico-) = 10 

n (nano-) = 107% 
w (micro-)= 1078 
m (milli-) = 1078 
k (kilo-) = 10% 
M (mega-) = 10° 
G (giga-) = 10° 


A few examples: 

Resistance value 2k7: 2700 2. 
Resistance value 470: 470 9. 
Capacitance value 4p7: 4,7 pF, or 
0.000 000 0000047 F... 
Capacitance value 10n: 
international way of writing 
10,000 pF or .01 uF, since 1 n is 
107° farads or 1000 pF. 
Resistors are %4 Watt 5% carbon 
types, unless otherwise specified, 
The DC working voltage of 
capacitors (other than electro- 
lytics) is normally assumed to be 
at least GO V. Asa rule of thumb, 
a safe value is usually approxi- 
mately twice the DC-supply 
voltage. 


Test voltages 

The DC test voltages shown are 
measured with a 20 k&/V instru- 
ment, unless otherwise specified. 


U, not V 

The international letter symbol 
‘U' for voltage is often used 
instead of the ambiguous ‘V'. 

‘V' is normally reserved for ‘volts’, 
For instance: Up = 10 V, 

not Vp = 10 V, 


Mains voltages 

No mains (power line) voltages 
are listed in Elektor circuits. It is 
assumed that our readers know 
what voltage is standard in their 
part of the world! 

Readers in countries that use 

60 Hz should note that Elektor 
circuits are designed for 50 Hz 
operation. This will not normally 
be a problem; however, in cases 
where the mains frequency is used 
for synchronisation some modifi- 
cation may be required. 


Technical services to readers 

© EPS service. Many Elektor 
articles include a lay-out for a 
printed circuit board, Some — but 
not all — of these boards are avail- 
able ready-etched and predrilled. 
The ‘EPS print service list’ in the 
current issue always gives a com- 
plete list of available boards, 

@ Technical queries. Members of 
the technical staff are available to 
answer technical queries (relating 
to articles published in Elektor) 
by telephone on Mondays from 
13.30 to 16,15, Letters with 
technical queries should be 
addressed to: Dept. TQ. Please 
enclose a stamped, self addressed 
envelope; readers outside U.K. 
please enclose an IRC instead of 
stamps. 

@ Missing link. Any important 
modifications to, additions to, 
improvements on or corrections 
in Elektor circuits are generally 
listed under the heading ‘Missing 
Link’ at the earliest opportunity. 
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FROM CASSETTE 
TO VIDEO AND BACK | 


high-speed data transfer 
and the junior computer 


S 
e 


junior computer 


book 3 ee 
‘ AS AVAILABLE 

Book 3 describes a number of steps that need x, ge Now. 

to be taken to transform the single-board, basic ~*~, ? 

Junior Computer into a complete personal computer v 

system. This involves adding an interface board to allow 

the machine to communicate with the outside world (its operator) in an ‘adult’ manner. The inter- 

face board provides additional 1/O, a cassette interface, an RS 232 interface and an internal connec- 

tion with the buffered bus board. 


The hardware extensions complete the physical development of the computer and the sophisticated 
software in Book 4 enables the machine to fully utilise its additional memory capacity by extending 
its communication skills. As a result, a number of peripheral devices, such as a printer or a video ter- 
minal, can be ‘hooked up’ to the computer. 


£4.75 
ISBN 0905705 09 2 
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$X1000 MAGIDICE 


Electronic Ignition Electronic Dice 
nductive Discharge @ Not an auto item but great fun 
@ Extended coil energy for the family 
storage circuit @ Total random selection 

ontact breaker driven @ Triggered by waving of hand 

hree position changeover switch over dice 
@ Over 65 components to assemble @ Bleeps and flashes during a 4 second 
@ Patented clip-to-coil fitting tumble sequence 
@ Fits all 12v neg. earth vehicles @ Throw displayed for 10 seconds 
@ Auto display of last throw 1 second in 5 
@ Muting and Off switch on base 
@ Hours of continuous use from PP7 battery 
@ Over 100 components to assemble 
@ Supplied in superb presentation gift box 


$X2000 


Electronic Ignition 
@ The brandleading system 


"TX2002 


on the market today . rer 
@ Unique Reactive Discharge 2 Electronic Ignition 
@ Combined Inductive and @ The ultimate system @ Switchable 
Capacitive Discharge contactless, @ Three position switch with 
@ Contact breaker driven 7 Auxiliary back-up inductive circuit. 


Three position changeover switch a7 | @ Reactive Discharge. Combined capacitive 


ver 130 components to assemble and inductive, @ Extended coil energy storage 
@ Patented clip-to-coil fitting circuit. @ Magnetic contactless distributor trigger: 
@ Fits all 12v neg. earth vehicles = head. @ Distributor triggerhead adaptors included 


@ Can also be triggered by existing contact breakers. 

© Die cast waterproof case with clip-to-coil fitting @ Fits 
majority of 4 and 6 cylinder 12v neg. earth vehicles. 

@ Over 150 components to assemble 


VOYAGER Car Drive Computer 


@ A most sophisticated accessory. @ Utilises a single chip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd. @ Affords 12 functions centred 
on Fuel, Speed, Distance and Time. @ Visual and Audible alarms 
warning of Excess Speed, Frost/Ice, Lights-left-on. @ Facility to 
operate LOG and TRIP functions independently or synchronously. 
@ Large 10mm high 400ft-L fluorescent display with auto 
intensity. @ Unique speed and fuel transducers giving a 
programmed accuracy of + or —1%. ® Large LOG & TRIP. 

Pe memories. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial 
fl fl ig and Metric calibrations. @ Over 300 components to assemble 
i \ Areal challenge for the electronics enthusiast! 


{ 
Electronic Car Security System 
@ Arms doors, boot, bonnet and has security loop to protect 
fog/spot lamps, radio/tape, CB equipment 
@ Programmable personal code entry system 
@ Armed and disarmed from outside vehicle using a special 
magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen @ Fits all 12V neg earth vehicles 
@ Over 250 components to assemble 


All EDA-SPARKRITE products and designs are fully covered by one or, more World Patents. 


| assemay | ‘BuIcr 
| KIT UNITS eceaee - 
SX 1000 £12.75 £27.95 
HB [sx2000 | s19.95 | 543.75 - 
TX 2002 £29.95 £62.95 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR 
| AT. 80 £24.95 £49.75 £ KIT REF = 
| VOYAGER £49.95 £84.75 Py eateries = 
MAGIDICE] £12.95 £19.95 PHONE YOURORDERWITHACCESS/BARCLAYCARD 


PRICES INC. VAT.POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED 


fos A CUT OUT THE COUPON NOW! 
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Anentire 
range of 
low-cost 
high- 
performance 
instruments 


sabtronicsG 


‘Making Performance Affordable’ 


*2010A 3%-Digit L.E.D. Bench DMM 5020A 1Hz-200KHz Function Generator 
*2015A 3%4-Digit L.C.D. Bench OMM 100MHz 8-Digit Frequency Meter 
2020 3%-Digit L.E.D. Bench DMM. 600MHz 8-Digit Frequency Meter 
with Microcomputer Interface 600MHz 9-Digit Frequency Meter 
2033 3%-Digit L.C.D. Hand OMM 1GHz 9-Digit Frequency Meter 
*2035A 3%4-Digit L.C.0. Hand OMM 10MHz Universal Frequency 
*2037A 3¥4-Digit L.C.0. Hand OMM Counter/Timer 
with Temp, +85 GOOMHz Prescaler 
LP-1  10MHz Logic Probe 5MHz Single Trace Oscilloscope 


* Also available in kit form. 
Test our low priced test equipment. It 
measures up to the best. Compare our 
specs and our prices — no-one can beat our 
price/performance ratio. 


Full colour illustrated 

brochure and price list from: 

BLACK STAR LTD., a Stare 
9a Crown Street,St. Ives, By 

Cambs. PE17 4EB 

Tel: (0480) 62440. Telex 32339 


DAL. Miniature Switches” Tpurroughs 8 Digit Panaplex | MULLARD MODULES 


oni display 7 segment 0.25" digits.) 11171 P1179 
Gold Plated Contacts, sealed |Neon type with red bevel | iF. Strip ‘AM.EM 
base. Ideal for programming. |socket and data. £150 | pareens Rosvena 
6 position. At less than halt | Honeywell Proximity Detector} ai" £5:75_Front end | 
manufacturers price. Integral amp. BV de” £3.50 | Complete with Data 
‘ONLY Photo Conductive Cell High 
5p power Cds cell 600mw forcon] Lp1486 | LP1157 
: trol circuits, Res. BO0ohm-4K] cay” | Med. & Long 

per 1065p each 240 V max.1% x % ins, £1.25 | Yer'cah eee 
per 100 5Sp cach Ribbon Microphone with Pre- 
Will fit into 14pin DIL socket |amp on chassis, £1.75 | £6.00 £2.60 


Screened cable £1.75 each 
£2.95 pair 
Ultra Sonic Transmitter 
Complete unit (uncased, 
requires 1.5V) £3.25 
Foster Dynamic Microphones 
200ohm imp. pair £1.75 
Movingcoil Complete on chassis 


Ultra Sonic Transducers: 
40Ke/s Complete on 18” 


Quality replacement for most DISPLAYS 


recorders with mounting pate oy a y50y 
€2,80| (© 

Besord: Roetey High efficiency 

Marriott Tape Heads % track] & very bright, 


Half ineh 

+1 Display Met fis 

High intensity e : 

£100. sot of 4 £3.50 XRPS 18 Rec/Replay £2,00] ONY £1.00 each 


Commanunte XRPS.36 Rec/Replay £3.00] Stt of 6 £5.00 


.H.F. MODULATORS |LM380 Amplifier 85p| CRYSTALS COLOUR TV | CHIPS 
Latest type, adjustable, ideal |LMSIGN Hi-stew Op, 1.60| 41893619 mels Miniature 
for COMPUTERS. Size 3x 2%| a 501 type sealed £1,25 
XT inch, in screened cas oy arte 3p{ 7905 Voltage Regulator Ya] 
With data_£3.50 LM3IIH High Pert, Vort | 1 Amp T0220 Negative 
MIN. EDGE IND. METER} — Comparator £1.00] Motorola 
With ILLUMINATED DIAL |LM3B4N 6 Watt Amp. £1.20] pee 0 Gon each |2102 450N/S £1.00 
Scaled 0 — 10 LM393N Dual me peach |2114  300N/S £1.75 
F.S.D. 100 Microamp Comparator 60p] XTAL FILTER 10.7 me/s 4N6 200 N/S £1.50 
Size 1% x 1% x % deep LM 1889N T.V. Video: 12.5 OB separation 2732 450 N/S £7.50 
Only £1.65 Modulator £1.75] tix tx tinch £7.00 
MONSANTO Stereo Cassotte Tape Heads. |HEWLETT—PACKARD | _Ex-Motorola 5+5 watt 


Car Stereo Amplifiers 
Complete and Tested units, 
Medium & Long wave 
‘Supplied as two built units 
(6 x 2x 2 ins) with circuit 
and data Includes pre-amp 


44%4~BV single pole change QUALITY FANS 
over 200 ohims (open type) | whisper model by ROTON, 
1x1 x Tinch 0p} Low power consumption 7 
Miniature MPC. watts, silent running, 118V 
Potentiometers Model M2 | (Two in series for 230V) 
ue 


Half inch Red common cathodi , 
14 Pin Dil Package BBS) case ete th place DLT07 14 pin bit| ONLY £5 pair 
RELAY (Gen. purpose type) | MINIATURE HIGH ‘CHERRY’ 


High quality 686 Tol. 2 watt | 50/60 He, Size 4¥5x4vix1% 

with 1" spindles, Ali values} Brand LISTPRICE £22.00 | extra four keys 

47 ohms 47k. ONLY 60p| ONLY £6.60 each oun £750 

per 10.,.60p 0a 100... 40p ea] froruivcrurers price PRICE. +VAT | supplied brand new with Data, 


Add—on Keypad 


‘A compact 12 button keypad 
suitable for use with keyboard 
to extend its functions plus 


QUANTITY DISCOUNTS ON ALL ITEMS (unless stated) 15% per 10, 
20% per 60, 25% per 100 
ALL ITEMS NEW 


DELIVERY FROM STOCK — Add post 35p per order EXPORT ENQUIRIES INVITED. 


404 EDGWARE ROAD, 
LONDON W2, 
ENGLAND 01 723-1008/9 


Telex 262284 
Mono Ref, 1400_Transonics 
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Sinclair ZX81 Personal Comp 


the heart of a system 
that grows with you. 


1980 saw a genuine breakthrough — 
the Sinclair ZX80, world’s first com- 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand ~ over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of acomputer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 


Lower price: higher capability 

With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

Ituses the same micro-processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the ‘trained 
intelligence’ of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements — the facility 
to load and save named programs 
oncassette, for example, and to 
drive the new ZX Printer. 


~ BASIC manual 


Every ZX81 comes with a comprehensive, specially- written 
manual ~ a complete course in BASIC programming, from 
first principles to complex programs 


Kit: 
£49.* 


Higher specification, lower price — 
how’s it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 


New, improved specification 

@ Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

@ Unique ‘one-touch’ key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

@ Unique syntax-check and report 
codes identify programming errors 
immediately. 

@ Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

@ Graph-drawing and animated- 
display facilities. 

@ Multi-dimensional string and 
numerical arrays. 

@ Up to 26 FOR/NEXT loops. 

@ Randomise function - useful for 


games as well as serious applications. 


@ Cassette LOAD and SAVE with 
named programs. 

@ 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

@ Able to drive the new Sinclair 
printer. 

@ Advanced 4-chip design: micro- 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 


A se 


Kit or built —it’s up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) — a few hours’ 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 VDC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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16K-byte RAM 
pack for massive 
add-on memory. 


Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software — the Business & 
Household management systems 
for example. 


— | ot — || 
ZX8l 


6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Tel: (0276) 66104 & 21282. 


My 
ly 


Available now- 
the ZX Printer 
for only £49. 


Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

Aspecial feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings - particularly 


UT 


useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer — using a stackable 
connector so you can plug ina RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 


How to order your ZX81 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 

01-200 0200 for personal attention 
24 hours a day, every day. 

BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 


by cheque, postal order, Access, 
Barclaycard or Trustcard. 

EITHER WAY - please allow up to 

28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
andwehave no doubt that you will be. 


To: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GU15 3BR. 


Order | 


Name: Mr/Mrs/Miss 


Address: | | 


[eal ioe | 


| Qty | Item Code | Item price Te 
I Sinclair ZX81 Personal Computer kit(s). Price includes I 
] ZX81 BASIC manual, excludes mains adaptor. 12 49.95 | 
Ready-assembled Sinclair ZX81 Personal Computer(s). 
| Price includes ZX81 BASIC manual and mains adaptor. abl 69.95 _ | 
| Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 | 
| 16K-BYTE RAM pack. 18 49.95 | 
Sinclair ZX Printer. 27 | 49,95 
| 8K BASIC ROM to fit 2X80. 17 19.95 ba | 
| Post and Packing. a 2.95 l 
| O Please tick if you require a VAT receipt TOFA = | 
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for &. —_ | 
| *Please charge to my Access/Barclaycard/Trustcard account no. | 
| *Please delete/complete as applicable. | 
| Please print 
| | 
| | 


| 


l a 
LFREEPOST —no stamp needed. Offer applies to UK only. 


stg pt cg lhe a ag 
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an exciting 
introduction to 
microprocessors 


The first acquaintance with microprocessors can be rather frightening. You are not only confronted with a large 
and complex circuit, but also with a new language: ‘bytes’, ‘CPU’, ‘RAM’, ‘peripherals’ and so on. Worse still, the 
finished article is a miniature computer and so you have to think up some sufficiently challenging things for it to 
do! This book provides a different — and, in many ways, easier — approach. 


The TV games computer is dedicated to one specific task: putting an interesting picture on a TV screen, and 
modifying it as required in the course of a game. Right from the outset, therefore, we know what the system is 
intended to do. Having built the unit, ‘programs’ can be run in from a tape: adventure games, brain teasers, 
invasion from outer space, car racing, jackpot and so on. This, in itself, makes it interesting to build and use the 


TV games computer. 


There is more, however. When the urge to develop your own games becomes irresistible, this will prove surpris- 
ingly easy! This book describes all the component parts of the system, in progressively greater detail. It also 
contains hints on how to write programs, with several ‘general-purpose routines’ that can be included in games as 
required. This information, combined with ‘hands-on experience’ on the actual unit, will provide a relatively 
painless introduction into the fascinating world of microprocessors! 


£5.00 — Overseas £ 5.25 
ISBN 0-905705-08-4 
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European TV satellites have been 
in the news a great deal in recent 
months. This sudden enthusiasm 
may seem a little odd at first, 
considering that Europe has not 
launched a single satellite for 
television purposes yet. What with 
the vast networks in the United 
States, Canada and Japan, which 
have been operating at a profit 
for quite some time now, it is 
understandable that people in 
Europe are looking forward to 
the system’s introduction on the 
‘old’ continent. 

But what really set tongues 
wagging was the news that the 
OTS (Orbital Test Satellite), a 
communication stallite that is 
already in orbit above Europe, 

is going to broadcast TV 
programmes starting in 1982. 


Before discussing the proposed venture, 
it might be useful to find out how TV 
satellites came into being. TV satellites 
are communication satellites that trans- 
mit programmes directly to cable oper- 
ators or private TV owners. Communi- 
cation satellites have made terrific 
progress since the sixties when they 


Figure 1. The German TV satellite spill-over 
range, as defined by the WARC in 1977. 


were first discovered to be an ideal 
means of linking up two distant lo- 
cations. They enabled long-distance 
telephone, telex and data communi- 
cations to take place without the need 
for expensive cables, or point-to-point 
ground stations. 

Initially, the satellite transmitters pro- 
vided relatively little power, so that 
enormous aerials had to be installed. 
Fortunately, the great advances in chip 
technology resulted in much more 
powerful transmitters and a series of 
experiments satellites were designed 
with a wide range of possibilities. 

To start with, satellites were used for 
transmitting live television broadcasts 
from one point to another on special 
occasions, such as the American presi- 
dential elections or the Olympic Games. 
Once transmissions improved in quality 
and smaller aerials could be used, it 
seemed a good idea to literally broad- 
cast all TV programmes, in other words 
make sure as many homes as possible 
would be able to receive them. This was 
obviously a very attractive proposition 
in large countries, where the conven- 
tional long-distance communication 
channels are very costly. People in the 
United States jumped at the idea and 
cable operators seized the opportunity 
by installing central aerial systems in 
towns and villages all over the country. 
Broadcasting companies can now beam 
their programmes from a_ specific 
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eine to a satellite, which then transmits 
them to millions of viewers. Using an 
aerial with a diameter of 4.5 metres, 
cable operators can pick up the 
signal and ‘sell’ it to their subscribers. 
Many Holiday Inn hotels, for instance, 
have such aerials supplying TV connec- 
tions in each room. The vogue has also 
caught on in Canada and Japan. 

Meanwhile, Europe is trying very hard 
to keep abreast with the new develop- 
ments. The European Space Agency 
(ESA) which is responsible for the 
majority of the continent's current 
space projects and of which many 
countries are members, has launched 
fourteen satellites since 1968. The first 
satellites had the task of carrying out 
measurements in space and observing 
the earth (satellite weather charts, etc.). 
Research on communication satellites 
as such began in 1971. First of all it was 
important to draft the main parameters 
a European satellite should meet. The 
CEPT (a central European post-office 
association) and the European Broad- 
casting Organisation (EBU) made a sub- 
stantial contribution to the investi- 
gation, For one thing, the EBU was 
eager to improve the Eurovision net- 


2 


work and allow TV programmes to be 
exchanged on a large scale. 

The result was OTS (Orbital Test 
Satellite) which was launched in 1978 
to see whether a communication satel- 
lite has a sufficient lifespan and 
adequate power for TV broadcasting 
purposes. The OTS provides 3000 tele- 
phone lines and two point-to-point 
TV connections. The satellite was 
destined to pave the way for ECS, the 
European Communication Satellite, 
which is due to be launched in 1982. 
The OTS experiment was completed 
towards the beginning of 1981 and not 
only were the results obtained excellent, 
but the satellite is. likely to last for 
another two years at least. This is much 
longer than its designers had antici- 
pated. 

Five ECS satellites are to go into orbit 
between 1982 and 1992. These will 
provide international telephone ‘lines’, 
and the organisation also has plans for 
exchanging TV programmes, establishing 
links with oil rigs and data communi- 
cation channels, to connect two large 
computer networks, for instance. 

In 1980, Germany and France, both 
ESA members, decided to develop a 


Figure 2. The TV-SAT, the German broadcasting satellite, is due to be launched in 1984. 


—_——— 


satellite of their own. This will be the 
TDF-1 for France and the TV-SAT-1 for 
Germany. The two countries plan to 
launch their test satellite in 1984. On 
the basis of the results, ‘real’ satellites 
will go into operation in 1986. The 
Franco-German satellite will include a 
260 W transmitter. This means that a 
parabola aerial, 90cm in diameter, will 
be able to receive an adequate signal, 
provided it is within the transmission 
range. Consequently, once aerials drop 
in price, as estimated, private TV 
owners outside Germany and France 
will be able to receive the satellite signal 
as well. 

For obvious reasons, the transmission 
range of a satellite is almost impossible 
to delimit with any degree of accuracy. 
Nevertheless, several international agree- 
ments were made at the Geneva World 
Administration Radio Conference in 
1977. One of the main objectives of 
this conference was to define the 
broadcasting range for satellites. The 
11.7...12.5 GHz frequency range was 
divided into 40 channels, each country 
(including Andorra and Luxemburg) 
being allocated at least five. 

The very high 12 GHz wave band clearly 
offers considerable advantages. In the 
first place, it provides plenty of chan- 
nels for every country. Secondly, ultra 
short waves can be bundled fairly easily, 
so that, for example, a Belgian TV 
broadcast can be restricted to a certain 
area. All the same, there is no way in 
which a transmission can be prevented 
from ‘crossing a national border’. All 
the conference could do, therefore, was 
to give a rough definition of the trans- 
mission range for every country. The 
resulting ‘spill-over’ range is shown in 
figure 1, where the West German satel- 
lite range covers most of East Germany 
and the Netherlands. 

The UK, Italy, the Netherlands and a 
number of other countries have set up a 
team to produce the L-SAT (Large 
SATellite) under the auspices of ESA. 
The satellite is due to be launched in 
1984. As its name suggests, the L-SAT 
will be a large satellite, capable of 
providing telephone and data communi- 
cations as well as TV and radio broad- 
casts. The UK has promised to come up 
with a third of the total costs, about 
one hundred million pounds. 

RTL in Luxemburg (famous for its 
‘Radio Luxemburg’) is also interested in 
having its own satellite and so are several 
Scandinavian countries. From 1986, in 
other words, areas in the UK will be 
able to receive broadcasts from all over 
Europe. Readers might think this is still 
a long way off and at least plenty of 
time to get ready to welcome or repel, 
as the case may be, the impending 
invasion of foreign commercials, but 
events have already taken an unexpected 
turn. 

As mentioned earlier, the OTS exper- 
iment ended last year with the satellite 
being fully operational for another two 
years. Engineers at ESA felt it would be 
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Figure 3. A mobile satellite ground station. 


a waste not to make any further use of 
the satellite and requested Eutelsat 
(a European telecommunications associ- 
ation with a vested interest in satellites 
and trustee of the OTS) to grant the 
satellite a two-year assignment. 

During the experimental period, France 
had used the satellite to broadcast a TV 
programme to Algeria. The transmission 
provided a first-class picture and could 
be received throughout the continent, 
since the OTS was originally designed to 
be a communication satellite rather than 
a TV satellite. Not surprisingly, the 
French members of Eutelsat were eager 
to carry on broadcasting to Algeria for a 
few more years. 

Last year, the GPO asked permission to 
use OTS to establish a point-to-point 
link between London and Malta. As 
soon as Eutelsat had agreed to this, the 
GPO rented the OTS channel to Satellite 
TV, a British commercial television 
company. This was totally unexpected 
and a source of irritation to the other 
European countries, since OTS was 
never meant for that purpose. However, 
it was too late to do anything about it 
and Satellite TV soon won advertising 
deals from quite a few multinationals. 
A number of banks have generously 
backed the project with ten million 
pounds’ worth of funds. If everything 
goes as planned, Satellite TV will 
commence broadcasting in February 
(3 hours per evening to start with). 
Thus, in spite of the Geneva WARC con- 
ference, the matter has got somewhat 
out of hand. Officially, Satellite TV is 
supposed to transmit on a channel 
reserved for a point-to-point connection 
to Malta, but due to the technical per- 
formance of the OTS the programmes 
will be received all over Europe! For 


this reason, Eutelsat has ordered the 
GPO to transmit in code, so that any 
countries wishing to intercept the 
broadcasts may do so. A number of 
countries, however, such as Norway, 
Austria and Finland, are willing to 
receive the programmes. Their GPO 
equivalents will therefore ask Eutelsat 
to provide cable operators and private 
TV owners with a decoder and Eutelsat 
seems unlikely to refuse. 

The situation in the UK with regard to 
satellite TV is far from clear. At the 
moment, cable operators are forbidden 
to transmit programmes that include 
commercials. It is hoped that the Home 
Office will soon decide what course to 
take, 

Contrary to most people’s expectations, 
the era of satellites is upon us, whether 
we like it or not. Still, it will take a few 
years before the man in the street is 
confronted with 40 channels to choose 
from every night. i 


food for 
thought 


“Europeans think that civilization 
started in Europe and will end with 
Europe — or with Western civilization, 
at any rate, Admittedly, 80% of all 
computers are in the so-called civilized 
world. Admittedly, of all the radios in 
Asia 80% are in Japan. We’re still 
building up our industry, and you're 
well into a post-industrial era, A huge 
gap!” 

“We still have illiteracy to combat. That 
can be dealt with. The knowledge that 
we need for our culture can become 
wide-spread within a few years. But 
you, living in your computer world, are 
much worse off! You know everything 
required for our (in your eyes) backward 
civilization. But you know nothing at 
all about your own world! How many 
of you know anything about com- 
puters? How many of you know any- 
thing about the new communications 
media? After all, those are corner- 
stones of your society. Your knowledge 
is irrelevant: you know nothing about 
the important things in your world. 
Illiteracy in the computer and high- 
technology world is almost universal!’’ 
Wow! That sort of stuff makes you 
think! The above is not a litteral quote, 
but it is the gist of a speech given by 
Mr. Madhi Elmandjra of Morocco at the 
recent International Film and Press 
Festival in Strassburg. Are we really 
‘worse than illiterate’? Maybe we are, 
in more ways than we would like to 
admit. What does the average Westerner 
know about the capabilities (or other- 
wise!) of computers? Or about satellite 
TV or Teletext? 

The same speaker in Strassburg went on 
to say that “the whole Wstern world 
has gone mad . . . There is a yawning 
gap between the technological possi- 
bilities and the capabilities to use them. 
Television could have been a revolution, 
but it has turned out to be little more 
than a radio with pictures... You only 
think in terms of production, without 
considering the practical use.”” 

Ouch! That hurts. We always thought 
that we were very practical. After all, 
that pushbutton telephone shaves several 
seconds off the time | need to get the 
‘engaged’ tone... 

OK, so we don’t know how some of 
these modern gadgets work, but we'll 
continue to use them until they break 
down. Better still: we'll build our own 
modern gadgets, before they appear on 
the market. That’s one of the advantages 
of being ‘in electronics’! Meanwhile, 
Mr. Elmandjra’s comments are certainly 
‘food for thought’! K 
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10W70 cm 
amplifier 


This particular circuit is an extension to the 70 cm transverter described 
in last year’s June and October issues and boosts its power output up to 
10 W. Under favourable conditions, the amplifier enables distances of 
thousands of miles to be bridged on the 70 cm band. The set provides 
enough power to carry out intercontinental communications using 
amateur satellites such as OSCAR 8, for instance. 

Since the amplifier is linear (it is set for class AB operation, so it draws 
some quiescent current) it will boost both SSB and FM signals. 

The circuit is temperature-stabilised and is free from oscillation 
problems. This means it is straightforward to construct; an ideal 
supplement for the transverter. 


J. Oudelaar, PAGJOU 


10W/70cm amplifier 


Although the circuit was originally 
intended for 28 V operation, only a few. 
component values need to be changed 
for a 12 V version. Both sets of values 
are shown in figure 1: the amplifier cir- 
cuit diagram. 

The 28V version is equipped with a 
BLX92A (T1) in the driver and a 
BLX93A (T2) in the output stage. At 
an output of 10 W the amplifier will 
consume about 850 mA. The 28 V ver- 
sion has an advantage in that it has a 
higher gain than the 12 V version. The 
circuit boosts an input signal of 50 mW 
to an output of 10 W, an increase of 
23 dB. In practice, however, the exact 
amplification factor will depend on the 
transistors used, as these have a fairly 
wide tolerance range. 

The 12V...14V version will appeal 
to mobile amateur radio enthusiasts as 
it will enable the 70cm transverter to 
be used in the car. Although 12 V 
transistors are not usually capable of 
providing as much gain as 28 V types, 
the difference between the two Elektor 
prototypes was found to be negligible: 
22 dB in the 12 V version as opposed to 
23 dB in the 28 V set. Again, however, 
variations in transistor tolerances will 
have to be taken into account. The 
‘worst case’ may lead to an output of 
only 5W. By boosting the drive unit, 
the 12 V version can easily be made to 
achieve 10 W. Its total current consump- 
tion at 12 V is then about 2 A. 


An in-detail view of the circuit 


Let’s take a closer look at the circuit 
diagram in figure 1. The input signal 
(from the transverter) is fed to the base 
of T1 by way of an impedance con- 
verter network around C1, C2 and L1. 
The base of T1 is biased with the aid of 


Photo 1. The amplifier is housed in a metal box which also acts as a heat sink. 
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T1 = BLX92A (28 V) 
T1= BLX67, 2N5944 (12 V) 


T2 = BLX93A (28 V) 
T2 = BLX 68, 2N5946 (12 V) 
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Figure 1. The circuit diagram of the two-stage amplifier, capable of producing 10 W on the 70 cm band, 


the inductor choke L4. The choke 
makes sure the UHF voltage fed to the 
base does not reach the adjustment 
network. 

The quiescent current through T1 (the 
collector current) should be about 
20 mA in the 28V circuit and about 
35 mA in its 12 V counterpart. 

The conducting diode D1 is under a 
voltage of about 0.7 V. The voltage is 
fed to the base of T1 and P1 by way of 
R1. Since the base/emitter voltage of 
T1 is slightly below 0.7 V, very little 
current will pass through the base 
emitter junction of T1. By setting P1 
at a higher resistance level, less current 
will be allowed to flow through the 
potentiometer, so that much more will 
be available for the base of T1. The 
opposite is of course also true, in other 
words, P1 can be used to vary the base 
current of T1 and therefore the collec- 
tor current too. 

Amplifier circuits suffer from a tem- 
perature stabilisation problem. Often an 
emitter resistor is included, but this 
usually reduces the gain in the transistor 
stage. In this circuit, temperature 


stabilisation is achieved by thermally 
coupling D1 to T1 and this is done by 
mounting the diode against the tran- 
sistor. In order to cut down the thermal 
resistance between the two components 
a thin layer of thermally conductive 
paste should be applied as shown in 
photo 2. When 11 ‘warms up’ its cur- 
rent gain will increase. The temperature 
of D1 also rises, causing the voltage 
across it to drop. Thus, the current 
through T1 will also go down. As a 
result, the increase in current due to a 
change in temperature is well com- 
pensated for. 

Although L4 isolates the biasing net- 
work from any UHF, further precaution 
is necessary. C17 and C18 are connected 
in parallel to C3 and C4 which ground 
the UHF. These measures effectively 
prevent the two-stage amplifier from 
oscillating. This is an important aspect 
and has been treated with due consider- 
ation in the circuit. Several capacitors 
are connected in parallel to C3, C5, C12 
and C13 to obtain the minimum im- 
pedance to earth. Furthermore, the 
power supply is decoupled by C9 and 


Photo 2. The diode and the transistor are 
thermally coupled using thermally conductive 
paste. An even better method would be to 
connect the diode to the heat sink in the 
direct vicinity of the transistor, but this is 
very difficult to accomplish in practice. 
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Figure 2. How to make the ‘coils’ and the stripline L2. 
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Figure 3. It is important that the transistors are mounted correctly to ensure that they are 
properly cooled. 


C10. Although this involves a few more 
components, it is worth the extra 
expense, to prevent any tendency 
towards instability. 

The DC to the collector of T1 is sup- 
plied via L6. To avoid oscillation, a 
different type of coil has been chosen 
for L6 than for L4. Additional de- 
coupling is provided by C5, R3, C19 
and C20. Resistor R3 also acts as a 
means to measure the collector current 
of T1. A quiescent current of 20 mA, 
for instance, through T1 will correspond 
to a voltage of U = | x R = 20mV x 
10Q = 200 mV across R3. Using this 
simple method and a voltmeter, the cur- 
rent through T1 can be calibrated. 

After the voltage has been amplified by 
T1, it is fed to a432 MHz tuned circuit 
by way of C6. The circuit consists of a 
Lecher line, L2 (a type of inductor) and 
the trimming capacitor C7. A tapping 
off the stripline L2 is fed via C8, to the 
next transistor stage, T2. This section of 
the circuit therefore kills two birds 
with one stone: it provides optimum 
matching between T1 and T2 and also 
a selective filter for the 70 cm band. 
Virtually the same situation occurs in 
the amplifier stage around T2 as for T1, 
so there is no need to repeat all the 
details. P2 sets the quiescent current of 
T2 and the collector current can be 
measured across R4. This should be 
about 60 mA in the 28 V version and 
about 100 mA in the 12 V version. The 
network L3, C14 and C15 adjusts the 
collector impedance to that of the 
output (50... 75). 


Construction 


This is no problem if the printed circuit 
board in figure 4 is used. All the com- 
ponents are mounted on the board. The 
coils are positioned in such a manner 
that they do not require screening. 

The board can be housed in an ‘Electro- 
value 5005’ diecast case. This alu- 
minium case can also form the heat sink 
for T1 and T2, as shown in photo 1. 
Readers are of course welcome to select 
another type of case, providing the tran- 
sistors are sufficiently cooled. If the am- 
plifier is housed in the same case as the 
transverter, a screen must be fitted 
between the two circuits. 

When mounting the components, make 
sure they are soldered onto the track 
side (not on the earth plane side). The 
connections to earth must be soldered 
to both sides of the board. Don’t forget 
to do this with the earthed connection 
of L2 (with a short length of wire). The 
earthed connections for the input and 
output sockets must also be soldered on 
both sides. 

L1 and L3 are wound, preferably using 
silver-plated copper wire, in the manner 
shown in figure 2. L2 is made of a piece 
of 0.5mm thick copper or brass sheet 
(see figure 2), Solder one end of L2 to 
one side of C7 and one end of C6. The 
other end of L2 must be connected to 
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earth as mentioned above. 

Capacitor C8 is mounted on top of L2, 
as indicated in figure 4. Photo 3 clearly 
shows the construction of this part of 
the circuit. 

The feed-through capacitors C3, C5, 
C10, C12 and C13 receive a rather un- 
usual treatment, as they are mounted 
‘flat on their backs’ on the board. The 
connection wires of the other capacitors 
must be kept as short as possible to 
avoid self-inductance. Finally, the tran- 
sistors can be mounted. Care should be 
taken to ensure that they are positioned 
correctly. The collector is indicated by a 
C or a little ‘bump’ on the package. 
Sometimes the shape of the collector 
differs from the other connections. 
Solder the transistors with considerable 
care, don’t let them get overheated. 
Instead of soldering all the pins one 
after another, it is best to wait until the 
transistor has cooled down before pro- 
ceeding with the next connection, Such 
patience could well save you money. 
Once all the transistors are well and 
truly soldered, their body will protrude 
slightly from underneath the board (see 
figure 3). The body must either rest on 
the heat sink or on the bottom of the 
box. Since the body helps to dissipate 
heat from the transistor, it should be 
covered ina layer of thermal conductive 
paste. The earthed solder connections 
should not extend too far below the 
under side of the board, as otherwise 
the transistor body will be unable to 
reach the metal surface. 

Once the entire circuit has been con- 
structed, it can be fitted in the case (or 
on the heat sink) by carefully tightening 
the mounting nuts of the transistors. Be 
sure to drill the holes for this in the 
correct positions in the case or heat 
sink, to avoid having to use physical 
force when finally fitting the circuit 
(a most unhealthy situation for the 
transistors!). 

Don’t start experimenting until 
transistors have cooled down! 

Now the input and output connectors 
can be fitted. Their earth connections 
are linked to the board in two places. 
Since the wires must be soldered at both 
sides of the board, this should of course 
be done before any screws are tightened. 
The power supply lead can be fed 
through a hole in the side of the case. 
An elegant solution is to use a feed- 
through capacitor with a screw fitting 
(aluminium is very difficult to solder). 
The ground connection of the power 
supply can be directly linked to that of 
the input or output connector. 


the 


Calibration 

As mentioned earlier, UHF transmitter 
transistors are rather expensive, which is 
why the circuit must be calibrated and 
operated with due care. To avoid un- 
necessary mishaps, connect the power 
supply initially via a resistor to act as a 
current limiter. By using a car light bulb 


Photo 3. How to mount the components C7, C8 and L2. Several earthed connections are also 
shown. In the prototypes earthed connections were made unterneath the transistors as well. 


i 


(500... 1000 mA, 6... 12 V) for this, 
it will be immediately noticeable if any- 
thing goes wrong. A power supply with 
an adjustable current limit would of 
course be ideal. In addition, T2 must be 
able to ‘get rid’ of its output power, so 
that an aerial or dummy load will have 
to be connected to the output. 


Calibration is as follows: 


® Turn P1 and P2 fully anti-clockwise. 

® Connect the power supply (28 V or 
12...14V) via the light bulb or set 
a low current maximum. 

© Calibrate the quiescent currents of 
the transistors: Use P1 to adjust the 

current passing through T1 to 20mA 

(200 mV across 1082) for a supply 

voltage of 28 V, or to 35 mA (350 mV 

across 10 ) for 12 V. Use P2 to adjust 

the current passing through T2 to 

60 mA (132 mV across 2.2 92) for 28 V 

or to 100 mA (100 mV across 1 &2) for 

12. 

@ Either remove the current limiting 
resistor (the light bulb) or increase 
the power supply current limit. 

© First connect up the transverter with 
an output power of about 50 mW. 

@ Adjust C1 and C2 for a maximum 
current passing through T1 (measure 

this across R3). The current level should 

not, however, exceed 200 mA in the 

28 V circuit and 400 mA in the 12 V 

version. Don’t worry, in most cases it is 

bound to be much less. 

@ Next adjust C7 and C8 for a maxi- 
mum current through T2 (measure 

this across R4). This should not exceed 

1A in the 28 V circuit and 2 A in the 
12V version. Don’t let this current 
continue for, too long, as T2 is as yet 
unable to transmit any power, since the 


Parts list for the 70 cm amplifier 


Resistors: 28 V version: 12 V version: 
R1,R5 562 562 
R2,R6 1k5 680 2 

R3 102 102 

R4 2.22 12 
Capacitors: 


C1,C8= 2... 22 p foil trimmer 
C2,C7,C14,C15=1,5...11p 
C3,C5,C10,C12,C13 = 470 p feed-through 
(screw fitting) 
C4,C11 = 4n7 ceramic 
C6 = 270 p ceramic 
C9 = 10 n/35 V tantalum 
C16 = 22 p ceramic 
(only if Motorola transistors are used) 
C17,C19,C21,C23 = 1 n ceramic 
C18,C20,C22,C24 = 10 n ceramic 


Transistors: 28 V version: 12 V version: 
T1 BLX92A BLX 67 (Mullard) 
or BLW90_ or BLW80 
2N5944 
T2 BLX93A BLX 68 (Mullard) 
or BLW91 or BLW81 
2N5946 


Coils: 

L1 = turn of 1 mm silver-plated copper wire, 
5 mm in diameter 

L2 = strip line (see figure 2) made of brass or 
copper sheet, 0.5 mm thick 

L3 = 1.5 turns of 1 mm silver-plated copper 
wire, 7 mm in diameter 

L4,L5 = 2.5 turns of 0.2 mm enamelled 
copper wire on a ferrite bead 

L6,L7 = 6 turns of 0.5 mm of enamelled 
copper wire, 4 mm in diameter 


Miscellaneous: 
1 Electrovalue 5005 diecast case 
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Figure 4. The track pattern and the component overlay for the 10 W/70 cm amplifier printed circuit board. Construction of the board is critical 
for this type of project and special care must be taken when mounting the components. Particular attention must be paid when making and 
fitting the stripline L2. It must be remembered that transistors T1 and T2 will not take kindly at all to being overheated during soldering. 


output circuit still has to be calibrated. 
@ C14 and C15 set the output current 
to a maximum level. The output 
power can be measured by connecting 
a standing wave meter between the am- 
plifier and the dummy load (or aerial). 
@ Finally, all the trimmer capacitors 
(starting with C1 and ending with 
C15) should be adjusted for a maxi- 
mum output. Keep an eye on the col- 
lector current of T2 during this process 
and make sure it does not exceed its 
maximum value. 


One for the road... 
A good quality coaxial relay is needed 


for aerial switching. Readers who 
don’t own one should change the aerial 
leads by hand. It is not a good idea to 
use an ordinary relay, as it won’t work 
very well and the loss is likely to be 
more than 3 dB, 

During reception it is advisable to 
switch off the amplifier voltage. The 
28 V version requires an additional con- 
tact on the transceiver relay. 

If the quiescent current passing through 
T2 is too low, connect another diode in 
series with D2. This means of course 
that the two diodes will have to be ther- 
mally coupled to T2. 

Last but not least, a word of warning. 
The transistors used here contain 


poisonous beryllium oxide. Provided the 
transistors are not damaged, they are 
perfectly safe to work with. As soon as 
readers notice a crack in the transistor 
package, avoid touching the beryllium 
oxide at all costs. Even the fumes are 
poisonous! Take the offending tran- 
sistor to the local chemist’s or photo- 
graphy store, where it can be disposed 


of. K 
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teletext 
power 


supply 


The series on the Teletext decoder 
failed to describe a suitable power 
supply. This particular supply 

can not only be used to power the 
decoder, but will also serve other 
low power applications requiring 
voltages of +60 V, +5 V and 

412 V. 


Thanks to the modern stabiliser ICs, 
DC voltages are no longer a problem. 
Here the 7805 and the 7812 regulate 
the +5 V and +12V voltages. The two 
ICs can endure a maximum output cur- 
rent of 1 A, which is more than enough 
as far as the complete Teletext decoder 
is concerned, since this only requires 
600 mA at 5 V and 400 mA at 12V. 
Choosing the right transformer is a little 
more complicated, since the circuit has 
to provide three different voltages. 
Things become even more complicated 
when one of the voltages is 5...10 
times higher than the others. The stab- 
ility of the Teletext tuning voltage 
(60 V) is of minor importance, as the 
tuner stabilises it and reduces it to an 
operational value. Furthermore, the 
voltage is under a very slight load, so 
that a straightforward cascade circuit 
will be sufficient to triple the input volt- 
age. A 15 V transformer secondary will 
serve the purpose admirably. 

The 12V stabiliser 1C requires an input 
voltage of at least 15 V from the trans- 
former. A lower level than this would 
produce a considerable ripple across the 
buffer capacitor. Consequently, the 
stabiliser would not be able to do its 
job properly. 

A transformer with a centre tap is used 
here, so that the voltage tripler and the 
rectification can be combined without 
running into problems. Two diodes will 
be sufficient to obtain a rough DC volt- 
age across C3 (see figure 1). This voltage 
is relatively high for the 5 V stabiliser 
and for this reason the 10 Q resistor R1 
has been included. The resistor deals 
with most of the dissipation, which is a 
great help to the 7805. Nonetheless, 
both stabilisers have to be adequately 
cooled. 
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Figure 1. The circuit diagram of the Teletext power supply. 


Parts list 


Resistors: 
R1=10 2/10 W 


Capacitors: 

C1,C4 = 330n 

C2,C5 = 100n 

C3 = 1000 w/25 V 
C6,C7,C8 = 100 n/63 V 


Semiconductors: 


... D5 = 1N4001 
1C1 = 7812 
IC2 = 7805 


Miscellaneous: 

Tr1 = transformer 2x 15 V/1A 
S1 = dpdt mains switch 

F1 = 0.5 A fuse 


Figure 2. The track pattern and component overlay of the printed circuit board. The voltage 
regulators are mounted at the edge, with their cooling surfaces facing outward. This will enable 
a heat sink to be fitted without difficulty. 


A word about transformers. Instead of 
centre tapped winding types, those that 
have two separate windings can be used. 
The two windings will have to be con- 
nected in series, but the trouble is that 
it is very difficult to know whether they 
are connected the right way around. 


The total secondary voltage will have to 
be checked by measuring it with a 
multimeter (in the AC voltage range). 
If the connections are correct the value 
will be about 30V. If, on the other 
hand, they are incorrectly connected, 
the meter reading will be 0 V. i 
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simulated track extender 


The train leaves and stops automatically 
after a preset period of time when this 
circuit, which doesn’t require consider- 
able alterations to the track, is con- 
nected. If the connection is made at a 
point in the track where the train can’t 
be seen (for example in a tunnel) it will 
seem that the train went much further 
than it actually did. The track seems 
longer than it really is. Moreover this 
circuit can also be used to make the 
train stop as soon as it reaches the 
station, so that the passengers can get 
on and off the train, without having to 
make a run for it. 


simulated track 


extender 


for model railways 


This circuit literally stops the train ‘in its tracks’ for a certain preset 
period of time. This is especially effective when it happens in a tunnel, 
since the train can be made to disappear for a surprisingly long time. 
Before children get into a panic the train will pop out in due course... 
The circuit can also be used to make the train stop at stations and let 
the yp (micro passengers) get on and off. This helps to simulate 
journeys from London to Edinburgh (or even from Paris to Peking) and 
is essential if your railway track is only six feet long. Some inspired 
readers may even be able to turn it into a tea-break timer! 


Simple construction 
Although these kind of circuits can be 
very useful, sometimes the constructor 
has to face insurmountable problems 
when operating it from the track, This 
circuit however is very moderate since 
it only requires a pulse to activate it. 
For this purpose ready made contact 
rails or magnets and reed relays are 
readily available. However, it looks 
better and certainly is less noticeable 
if you insulate two lengths of rail. 

As soon as the metal wheels of the 
locomotive reach the insulated section, 
a connection is made to the rest of the 
circuit. The major drawback of this 
method is the fact that the contact 
fluctuates. This means that the voltage 
that arrives at the insulated section 
when the train reaches it, isn’t very 
constant. The level varies between zero 
and driving voltage (positive or nega- 
tive). The 555 timer will be switched on 
with the first negative edge of the track 
voltage and its output level (pin 3) will 
be equal to the supply voltage. LED D3 
will light and the relay is pulled on via 
the transistor. This situation remains 
unchanged for a period of time, de- 
pending on the values of C1, P1 and R5. 
After this period a new pulse at the 
input will activate the 555 again. 

If the track after the insulated section 
A is supplied with power via the relay, 
the train will stop as soon as it enters 
this area. It will stay there until the 
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time period is over. A word of warning; 
make sure that this area is long enough | 
to include the length of the longest 
locomotive. When moving on the train 
passes another A section and the 555 is 
switched on again. However, since area 

A is very short, a few millimeters are 
sufficient, the locomotive will just drive 

on because the next part of the track 
has the normal track supply con- 
nected. 

The same holds good for trains coming 
from the opposite direction, so that this 


30 mA + IRo 


circuit can be used for two way traffic. cal 
Ri 
: . 18y 1N4001 
Practical details Cl 


First some advice that can make it easier 
for you, if you find yourself in trouble 
during construction. Instead of the well- 
known 555 you can also use the newer 
7555, which certainly isn’t inferior to 
the 555. Its major advantage is in its low 
current consumption. Beware that you 
don‘t power the circuit with the track 
supply for the locomotive. A separate 
supply of 10-15 V is a must. It is re- 
commended that the supply voltage is 
equal to the coil voltage of the relay. A 
low current relay is preferred, since the 
current consumption of the complete 
circuit. depends on it. A Siemens E 
printed circuit board relay serves the 
purpose perfectly well, since it can 9 
switch up to 8 A, whereas the coil only 
consumes 36 mA, It is wise not to use a 
relay having a current consumption of 
more than 1 A. 

In fact, the input of the 555 reacts on 

the interference caused by the wheels 

of the locomotive, thus making the ‘stay 
away’ circuit suitable for an a.c. track 
supply (Marklin). The track extender 
time can be preset between 1 and 10 
seconds by P1. If required the time can 

be changed by altering the value of C1, paca 

a larger capacitor extends the period of 

time. 

It is possible that the circuit may be too __ Ae 3 ij 1 1 ai 
sensitive, so that the LED lights at Figure 2. This simple regulated power supply is all that is required to power the circuit of 
random. In that case the value of R1 nieure ns 

should be lowered. When a slow moving 
train doesn’t activate the 555, then R1 
has to be increased. 

The power supply circuit in figure 2 will 
be quite adequate for the simulated 
track extender. i 
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Figure 1. The complete circuit diagram. The insulated A sections in the track should be spaced 
the length of the longest locomotive apart. 
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dual ADSR and LFO/NOISE modules 


As with the devices used in the rest of 
the synthesiser, the Curtis envelope 
generators require very few additional 
components. Another advantage is that 
the circuits do not require a great deal 
of calibration. As can be seen from the 
circuit diagram in figure 1, the two 
attack-decay-sustain-release (ADSR) gen- 
erators are identical, therefore it will be 
sufficient to describe just one in detail. 
Pins 9, 12, 13 and 15 of IC1 are the 
control inputs. The voltage levels 
applied to these inputs determine the 
duration of the attack, decay and release 
times and the sustain level. In this 
respect the module differs a great deal 
from the circuit used in the FORMANT 
synthesiser. The latter is not suitable for 
polyphonic operation using the stored 
preset data scanning method. 


dual ADSR 
and LFO/NOISE 


... for the NEW Elektor synthesiser 


The NEW Elektor synthesiser can be completed by the inclusion of 

the two modules described here. The dual ADSR module is constructed 
around two Curtis integrated envelope generators (CEM 3310) 

and very little else. The LFO module generates a versatile triangular 
waveform whose amplitude and frequency can be varied over a wide 
range. A straightforward NOISE generator has also been included on 
the LFO module. Together with the previously published VCF and 
VCA, the two modules described here are capable of producing a whole 
range of different sound effects similar to those described in the 


FORMANT books and articles. 


The control voltages applied to pins 12, 
13 and 15 of 1C1 must be negative! For 
this reason, opamps A1...A3_ invert 
the input signals. This is necessary as all 
the control voltages must have the same 
polarity in order to allow preset ‘pro- 
grams’ to be stored in ‘memory’. The 
voltage at pin9 (sustain) must not 
exceed 5V. The maximum output 
voltage from opamps A1...A3 may 
be as high as 15V. The potential 
divider networks consisting of resistors 
R9...R14 reduce the incoming con- 
trol voltages for the attack, decay and 
release times to provide the correct 
sensitivity for the IC inputs. The circuits 
are designed for a gate input level of 
between 5 V and 15 V (although it must 
be 0 V when no key is depressed). When 
using the FORMANT keyboard, which 
supplies a gate pulse level of about 
15 V, the FORMANT interface receiver 
board can be connected between the 
gate output of the keyboard and the 


ADSR (LFO) gate input. This will then 
provide a gate pulse level of between 
0 and 5V. Control direct from the 
keyboard (without using the interface 
receiver) requires no modification to the 
ADSR circuit, since diode D2 (D2’), 
prevents any negative voltage from 
reaching pin 4 of IC1. In this case, how- 
ever, the FM delay circuit on the LFO 
board requires a minor modification. 
A diode (shown dotted in figure 5) must 
be placed across capacitor C1 in order 
to protect it against negative voltage 
levels. It should be noted that a gate 
input level of 15 V will cause C1 to 
charge more quickly than a 5V level 
and this should be taken into consider- 
ation during the calibration of P1. 
Sockets should be used for 1C3 and IC4 
and until these ICs are required, wire 
links should be installed between pins 1 
and 2 and between pins 8 and 9. Conse- 
quently, all the wipers of the poten- 
tiometers will be connected directly to 
the circuit. These ICs are not required 
until the synthesiser is fully extended 
(details will be published in a future 
article). 


Adjusting the envelope 


The two gate inputs are connected 
together and linked to the gate output 
pulse of the FORMANT keyboard. 
When testing the circuit it is advisable 
to monitor the ADSR (1 and 2) outputs 
with the aid of an oscilloscope. The 
timebase frequency of the oscilloscope 
should be set to approximately 1 Hz. 
Set the sustain potentiometer (P4) to 
maximum (wiper towards 15V) and 
depress any key on the keyboard, 

If the wiper of P1 (attack) is turned 
towards ground (minimum), the output 
of the envelope generator IC will 
immediately rise to its maximum level. 
As this potentiometer is turned up, the 
time taken for the output of IC1 to 
reach its maximum level will increase. 
By releasing the key, the reverse pro- 
cedure can be carried out with the aid 
of potentiometer P2 (release). In the 
event that potentiometer P4 (sustain) 
is not in the maximum position, ad- 
justing P3 (decay) will determine the 
speed at which the output voltage of the 
envelope generator decreases to the level 
set by P4 while the key is still depressed. 
Once the key is released, the output 
voltage will drop to zero at a rate deter- 
mined by the setting of P2 (release). 
Thus, the ADSR module produces a 
‘typical’ envelope signal. If a key is 
released before the preset sustain level is 
reached, the output voltage will auto- 
matically drop to zero. The time taken 
for this is determined by the setting of 
P2, 


Alternative test method 

Instead of the keyboard and associated 
gate pulse, a low frequency oscillator 
(see figure 2) can be used to control the 
ADSR circuitry. By applying a square- 
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1C1,1C1' = CEM 3310 
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1€3,1C3",1C4,1C4’ = 4066 
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Poly- 2032 /62038-1 
Program I ! 


Figure 1. The circuit diagram of the dual ADSR envelope shapers. The attack, decay and release times and the sustain level can all be varied by 
means of potentiometers. 
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82032/82033 - 2 


Figure 2. This squarewave oscillator can be 
used to test the envelope generators. 


wave signal (+15 V) to the gate input 
of the module, the envelope generator 
will produce an envelope similar to that 
shown in figure 3. It'is essential that the 
attack, decay and release times are 
shorter than the duration of the applied 
squarewave input signal. (For example, 
with an input frequency of 20 Hz, the 
A, D and R times should not be greater 
than 1/80th of a second.) 

The various pin connections for the dual 
ADSR module are given in figure 4. 


The LFO 

Anyone familiar with the FORMANT 
circuitry will notice that the circuit of 
the low frequency oscillator in figure 5 
does not possess a sawtooth or square- 
wave output. Although such waveforms 
are very handy for producing all sorts of 
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A D R —t 
Figure 3. This is what the typical ADSR waveform looks like when the squarewave generator of 


figure 2 is connected to it. 


4 


82032 4 


Figure 4. The wiring for the dual ADSR module. The board connection numbers correspond to 
those given in the component overlay of figure 8. 
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BF 256 BF 245 


Figure 5. The circuit diagram of the LFO/NOISE module. 


A4=1C B30n (a) 
.A4 = 101 = LM 324 
AB 1e2 = 741 @-15v 
AG ... A9 = 1C3 = LM 324 
82032 
82033-5 
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sound effects, the main requirement at 
the moment is to produce good quality 
music and for this all that is needed is a 
triangular signal. The frequency and 
amplitude of the LFO should not be too 
high, as then excessive VCO frequency 
shift will cause the original pitch to be 
distorted beyond recognition. In fact 
the synthesiser will probably end up 
sounding somewhat like an American 
Police siren! 

If the frequency of the LFO signal ex- 
ceeds 16 kHz, mixture products, similar 
to ring modulator effects, will become 
audible. The LFO module is also capable 
of producing the popular delayed and 
continuous vibrato effects. What hap- 
pens is that the LFO signal is fed to a 
VCA which is triggered by the keyboard 


gate pulse following a long attack time 
and a very short release time (100% 
sustain). The output waveform of the 
LFO module is shown in figure 6, A key 
has to be depressed for a relatively long 
time before any change occurs in the 
static sound spectrum. The effect is 
quite impressive and pleasant, but very 
difficult to describe. It will have to be 
heard to be fully appreciated! 

The LFO and vibrato circuitry does not 
have to be elucidated at great length. An 
integrator (A6) with negative feedback 
applied produces a triangular output 
signal. The frequency of this signal can 
be varied over a wide range. The triangle 
signal is fed to the output of the LFO 
module via a voltage follower (A8). 

The vibrato circuit is basically a non- 
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100 mV+ 


KEY DEPRESSED 


—> t(sec). 


KEY RELEASED 


82032/82033 - 6 


Figure 6. The waveshape of the output voltage of AS in figure 5. After a key is depressed, the 
amplitude of the LFO signal increases gradually. This results in a delayed and gradual vibrato 


effect. 
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Figure 7. The wiring details of the LFO/NOISE module. 


Parts list LFO-NOISE 


Resistors: 
R1,R2,R3,R5,R14 = 10k 
R4=18k 
R6,R9,R10,R12= 100k 
R7 = 27k 

R8 = 68k 

R11 =47k 

R13 =470k 

Ri5=1M 

P1,P3 = 100 k preset 
P2,P4,P7 = 10 k preset 
P5,P6 = 10 k linear 

P8 = 10 k logarithmic 


Capacitors: 

C1 = 47/35 V 

C2,C3 = 1 wu metal foil 
C4 = 22 u/16V 
C5=1n/6V 

C6 =47K/16V 

C7 = 680 n 

C8,C9 = 330 n 


Semiconductors: 

D1..,.D3= 1N4148 

T1 = BF 256 (BF 245) 

T2 = TUN (BC 547) 

1C1 (A1,A2,A3,A4) = LM 324 
C2 (AS) = 741 

IC3 (A6,A7,A8,A9) = LM 324 


Miscellaneous: 


$1,S2,S3 = spst switch 
21 pin connector 


Parts list ADSR 


Resistors: 

R1,R1',R2,R2’,R3,R3', 
R6,R6',R7,R7',R8,R8' = 22k 

R4,R4' = 10k 

R5,RS’ = 4k7 

R9,R9’,R10,R10',R11,R11'= 15k 

R12,R12',R13,R13',R14,R14’ = 330 2 

R15,R15' = 8202 


R18,R18'=1k 
R20,R21 = 100k 
Pi... P4,P1',,. Pa 


"= 10k linear 


Capacitors: 
C1,C1'=10n 

C2,C2' = 22n 

C3,C3' = 33n 
C4,C4',C5,C5' = 330 n 


Semiconductors: 
D1,D1',D2,D2' = 1N4148 
1C1,1C1' = CEM 3310 
1€2,1C2',IC5 = TL084 
1C3,1C3',1C4,1C4’ = 4066 

(not required for simple version) 


Miscellaneous: 
21 pin connector 
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Figure 8. The printed circuit board and component overlay for the dual ADSR module. 


inverting opamp (A4). One of the input 
bias resistors has been replaced by the 
drain/source junction of a field-effect 
transistor (FET). The bias voltage at the 
gate of the FET is adjusted by means of 
P4 until the device just stops con- 
ducting. Then preset potentiometer P3 
is adjusted until the vibrato effect is no 
longer audible. The AR waveform pro- 


duced from the gate pulse via D1, D2, 
P1, C1 and A2 causes the bias voltage 
to increase gradually. The drain/source 
impedance of the FET is therefore 
reduced and the vibrato effect becomes 
more pronounced. Preset potentiometer 
P2 should then be adjusted to ensure 
that the gate of T1 is not overmodu- 
lated. With a bias voltage of OV the 


maximum envelope level will be ob- 
tained. This allows the FET to be 
modulated within its optimum range. 

Preset P4 is then adjusted until the 
delayed vibrato effect produced when 
a key is depressed attains its maximum 
level. This particular adjustment can be 
carried out ‘by ear’, as the frequency 
shift should not span more than a 
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Figure 9. The printed circuit board and component overlay for the LFO/NOISE module. 


quarter tone. The output voltage of the 
VCA should remain as low as possible. 


Noise generator 

The white noise produced by the base/ 
emitter junction of an NPN transistor 
(with suitable gain) meets the require- 
ments set for electronic music purposes 


(see lower section of figure 5). The 
noise signal can be fed directly to the 
audio input of the VCF (near R3 on the 
VCF/VCA module) by way of poten- 
tiometer P8. 

If the filter is in the ‘tracking’ mode, 
melodies featuring pink noise can be 
played. The sound of the wind can be 
imitated by changing the cut-off charac- 


teristics of the filter. Figure 7 shows 
how to connect the LFO/NOISE mod- 
ule to the rest of the synthesiser. Steam 
engines, percussion effects and pistol 
shots can all be imitated by using 
various ADSR curves. K 
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NiCad charger 


one charger for all NiCad cells 


NiCad cells are an economic alternative to batteries, but if you have to 
buy a special charger for each type of cell, this cheap alternative turns 
into an expensive one. The solution to this problem is a charger that is 
able to charge the whole range of cells. As you may have suspected, this 
article deals with such a device. To prevent any damage to the cells, 

the charger is also protected in the event of an incorrect connection. 


universal NiCad charger 


It is not possible to connect NiCad cells 
in parallel in order to charge them from 
one power source simultaneously be- 
cause of the tolerance in the charge 
characteristics and the various initial 
charge conditions of the cells. The 
charge current can only be determined 
exactly if the cells are connected in 
series. The current depends on the 
capacity (number of mA) of the cells. 
Most of them can be charged in 14 hours 
with a current that is 0.1 x number of 
mAh. This current will ensure that the 
cells won’t be damaged if they are left 
on charge for too long, and for a charge 
of at least 14 hours, it doesn’t matter 
whether the cell is completely ex- 
hausted or not. It will be obvious that a 
universal charger must have an adjust- 
able output current, because each 
different type of cell requires a specific 
charging rate. 


The circuit diagram 

Figure 1 shows the complete circuit 
diagram of the universal NiCad charger. 
A current source is built around the 
transistors T1, T2 and T3, which pro- 
vide a constant charging current. The 
current source only comes into oper- 
ation when the NiCad cells are connec- 
ted the right way round (positive to + 
and negative to —). It is the task of IC1 
to verify the connection by checking 
the polarity of the voltage at the output 
terminals. When the cells are connected 
correctly, pin 2 of IC1 won't be as 
positive as pin 3. Therefore the output 
of IC1 becomes positive and supplies a 
base current to T2, which switches on 
the current source. The desired level 
of the current source can be set with the 
aid of S1. A current of 50 mA, 180 mA 
and 400 mA can be preset when the 
values of R6,R7 and R8 are known. 
Putting S1 in position 1 means that the 
penlight cells will be charged, position 2 
is for C cells and it is the D cells’ turn in 
position 3. 

The current source functions very 
simply. The circuit is a current feedback 
system. Suppose that $1 is in position 1 
and IC1 output is positive. T2 and T3 
are now supplied with a base current 
and start to conduct. The current 
through these transistors produces a 
voltage across R6, thus causing T1 to 
conduct. An increasing current across 
R6 means that T1 will conduct more 
thereby reducing the base drive current 
to transistors T2 and T3. The latter 
transistors will now conduct less and the 
original current increase is opposed. 
A fairly constant current through T3 
and the connected NiCad cells is the 
logical result. 

Two LED’s that are mounted on the 
current source show whether and how 
the NiCad charger is working. IC1 
supplies a positive voltage when the cells 
are connected correctly and D8 will 
light. With an incorrect connection, 
pin 2 of IC1 will be more positive than 
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250 mAT D1...D4=4x 1N4001 


DS. 
+> © 
1N4001 ac 
Ri T 
* see text B » | NiCad 


BC 547B 


Figure 1. The universal NiCad charger consists of a switchable current source (T1, T2, T3) and a comparator (1C1) that checks the polarity of the 
cells. Two LED‘s (D8, D9) indicate whether the supply voltage is sufficient, whether the cells are charged with the correct current and last but 
not least, whether the cells are connected correctly. 


Table 1. Parts list 
name and IEC. nr. IEC, nr, Charge current S1in 
international battery NiCad cell | for sintered cells position 5 
type indication Resistors: 
R1,R10,R11 = 10k 
—_ R2,R3,R5=1k 
y | R4= 1002 
\ penlight R6 KR 15/51 | 45.,.60mA 1 R6= 152 
| 3 AA (1.5 V) (1.2) R7=3.92 
| | R8= 1.82 
J R9= 8202 
R12,R13 = 100k 
baby R14 KR 27/50 | 165...200mA 2 
c (1.5 V) (1.2 V) Capacitors: 
C1 = 1000 4/40 V 
C2=470p 
mono R20 KR 35/62 | 350...400mA 3 Semiconductors: 
D (1.5 V) (1,2 V) T1 = BC547B 
T2 = BD137 
T3 = 2N3055 
1C1 = 741 
D1...D5=1N4001 
power-pack 6F22 = Te cel ima, 4 D6,D7,D10 = DUS 
PP3 (9 V) (7.5 V) D8,D9 = LED (green) 
(8.4 V) 
(9 Vv) 


J Miscellaneous: 


Tr1 = transformer 2 x 12 V/0.5 A 
S1 = 3 position switch 

The table illustrates which battery can be replaced by which NiCad cell (with sintered cells). S2 = 2 position switch 

The capacity of the cells differs with each manufacturer. heat sink for T3 (TO-3 housing) 
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Figure 2. The track pattern and component overlay of the universal NiCad charger. Transistor T3 must be mounted on a heat sink. 


pin 3, so that the opamp, which is wired 
as a comparator, has 0 V output. Now 
the current source isn’t switched on and 
LED D8 will not light. The same holds 
good for the case when no cells are con- 
nected, since pin 2 will have a higher 
voltage than pin 3, caused by the volt- 
age drop across D10. The charger will 
only work when a cell containing at 
least 1 V is connected. 

LED D9 indicates that the current 
source is functioning as a current source. 
This may sound a little strange, but an 
input current produced by IC1 isn’t 
sufficient, there also has to be a voltage 
level high enough to stabilise the cur- 
rent. This means that the supply must 
always be higher than the voltage across 
the NiCad cells. Only then will there be 
a high anough level for the current 
feedback T1 to function, causing DQ to 
light. 


Practical points 
Figure 2 illustrates the track pattern and 


component overlay of the printed 
circuit board. Except for the trans- 
former, all components can be mounted 
on the board. A heat sink for T3 is a 
must, since the transistor will run warm, 
especially when only a few cells are 
being charged, It is therefore rec- 
ommended that a transformer with a 
centre tap is used, so that a lower supply 
voltage can be selected by means of S2. 
This centre tap not only prevents T3 
from getting overheated, but it also 
saves a lot of energy. Diode D9 lights to 
indicate that there is sufficient supply 
voltage. 

As stated before the penlight cells are 
charged with a current of 50 mA when 
S1 is in position 1. C and D type cells 
can be charged with 180mA and 
400 mA respectively (positions 2 and 3). 
The value of R6,R7 or R8 must be 
changed if other charging currents are 
required. The desired value can be 
found by dividing 0.7 V by the charging 
current. For example, for a charging 
current of 100 mA a resistor value of 


0.7V :0.1A= 7 Q is required. Currents 
up to 1A are possible, however it must 
be remembered that T3 will require a 
larger heat sink. We will not complain 
or object if you replace S1 by a switch 
with more than 3 positions. 

Resistor Rx in figure 1 is shown in the 
position for one further current rate if 
desired. 

Charging NiCad cells takes about 
14 hours. It is wiser to use sintered cells, 
because they won't be damaged if this 
limit is passed. i 
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low cost BASIC computer 


... using 1 
the Zilog 28671 OUTPUT INPUT Vec GND XTAL AS DS R/WRESET 


MACHINE TIMING AND 
NSTRUCTION CONTROL 


The 2-8 family of microcomputers provides 
capabilities usually only found in dedicated 
microprocessors. The heart of the Z-8 Basic 
microcomputer described here is the 28671. 
This chip is based on the Z-80, but it also 
contains 2K bytes of ROM (pre-programmed 
with a TINY BASIC interpreter), extensive 
1/O processing capabilities, 144 bytes of 
RAM, a full duplex UART and two counter/ 
timers with prescalers, 


PROGRAM 
MEMORY 


2048 x 8. BIT 


TIMER/ 


REG, POINTER 
Hardware 
The Zilog Z8601 microcomputer introduces a REGISTER FILE 
new level of sophistication to single-chip 124 x 8. BIT 


COUNTERS 
architecture, Compared to earlier single-chip 


INTERRUPT 
CONTROL 
microcomputers, it offers faster execution; 


more efficient use of memory; more sophisti- 

cated interrupt, input/output and bit-manipu- 

lation capabilities; and easier system expan- 

sion, Furthermore, the device can be tailored 

to the needs of the user. The 28671 is an 

example: it contains 2K bytes of internal 
ROM, pre-programmed as a BASIC interpreter - 
and debugger. 

In general, the Z 8601 architecture is charac- 

terised by a flexible |/O scheme, an efficient 

register and address area structure and a 


number of ancillary features that are useful 0 ADDRESS OR 1/0 ADDRESS/DATA OR 1/0. 

in many applications. (BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PROGRAMMABLE) 
Three main address ranges are available: 82075 1 
program memory (internal and external), data 
memory (external) and the register file 
(internal). The 144 byte random-access 
register file is composed of 124 general 
purpose registers, four I/O port registers and 
16 control and status registers, To relieve the 
program from real-time problems such as 
serial data communication and counting/ 
timing, an asynchronous receiver/transmitter 
(UART) and two counter/timers are offered 
on-chip. Hardware support of the UART is 
minimized because one of the on-chip timers 
supplies the bit rate, 


Figure 1. Block diagram for the BASIC computer system. 


A complete system - ZILOG 

A complete system will consist of three 8671 PS 

sections: processing, memory and 1/O. BAS tC/0BG 

The processing section is based on a Z 8671 8113 

microcomputer, As mentioned above, this ————__—_ 

contains a “mask programmed 2K TINY By = re so oe om om ae ow =_ = 
BASIC interpreter and debugger, The memory 4 ‘ OR a “ a , 


section can be expanded to 62K of RAM or 
EPROM. The Z6132 is a 4K Quasi Static 
RAM which is pin-compatible to the 2732 
EPROM. This device behaves like a static 
RAM, although it actually consists of a 


dynamic RAM with its own refresh on chip. |p > . Mowe vessel 
This has two advantages: high speed and low / — pxatapiaantesestornentint bf PSL TAO 
power consumption. Possible access time é i? 

ranges from 200 ns (version —3; cycle time RT ~ f Tah car ci ca 


is 350 ns) to 350 ns (version —6; cycle time 


r 
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Figure 2. The circuit diagram for a uP system using the Z 8671. 


is 450 ns). Power consumption is 250 mW 
active and 125 mW stand-by, 

The I/O section can handle serial and parallel 
communication, Parallel ports are available 
directly on the 28671. One port is used for 
input purposes while the other is bit pro- 
grammable as input or output port. External 
1/O via a bus buffer (74LS244) is possible. 
The serial port is standard RS 232C interface 
(MC 1488 and 1489), Serial communications 
are also possible in TTL levels. Baudrates can 
be selected from 110 to 9600 baud via DIL 
switches, 

A complete circuit is given in figure 2, The 
power supply requirements are: +5 V about 
250 mA; +12 V 30mA; —12V 30 mA. The 
+12 V and —12 V are used for the RS 232C 
only. Data and address lines are multiplexed. 


Features of the Z 8671 MCU 

e@ Complete microcomputer, 2K bytes of 
ROM, 128 bytes of RAM, 32 1/0 lines, up 

to 62K bytes addressable external memory 

area for program and data. 

e 144 Byte register file, including 124 
general purpose registers, four I/O port 


3 


TIMING 
AND 
CONTROL, 


PORTO 

(NIBBLE PRO- 
GRAMMABLE) 
1/0 OR AB... A15 


PORT1 

(BYTE PRO- 
GRAMMABLE) 

1/0 OR ADO... AD7 


82075 2 


PORT 2 

(BIT PRO- 
GRAMMABLE) 
i) 


PORT 3 

(FOUR INPUT; 
FOUR OUTPUT) 
SERIAL AND 
PARALLEL 1/0 
AND CONTROL 


82075 2 


Figure 3. Pin assignment of the Z 8601 MCU. 


es, 


applikator 


elektor february 1982 — 2-35 


registers and 16 status and control registers. 

e@ Full duplex UART and two programmable 
8-bit counter/timers, each with a 6-bit 

programmable prescaler. 

e On chip oscillator which accepts crystal 
or external clock drive. 

e Average instruction execution time of 
2.2 us, maximum of 4.25 ws. 

e@ Register pointer to enable fast instructions 
to access any of nine working register 

groups in 1.5 ws. 


e Vectored priority interrupts for 1/O, 
counter/timers, and UART, 
e@ Low Power option which retains the 


contents of the general purpose registers 


(28675 BASIC/DEBUG with power down 

option). 

e@ Single +5 V power supply; all pins TTL 
compatible. 


Literature: 


Zilog — 26132 4K x 8 Quasi Static RAM 
Product specification (January 
1981) 

— Z8 Family of Microcomputers 
28601, 28602, Z8603 product 
specification (December 1980) 

— 2Z8 BASIC/DEBUG Software 
Reference Manual (March 1980) 

— 2Z8 Microcomputer Preliminary 


Technical Manual (December 1978) 
— 1981 Data Book 


Micro — Z8 BASIC Computer/Controller 

Mint 

Byte — Build a Z8& based Control Computer 

with BASIC July and August 1981, 

Z—8  Bird’s eye view of the Z 8 family 

28601 Single Chip Microcomputer with 2K 
mask programmable ROM, 

Z8611 Identical to 8601 but with 4K mask 
programmable ROM, 

28671 Single Chip Microcomputer with 2K 
ROM pre-programmed with BASIC/ 
DEBUG, 

Z8675 Same as the 8671 but with so-called 
power down mode operation (after 
power has been turned off the con- 
tents of the general purpose registers 
will be saved), 

Z8681 ROMless version of 28601. Carries 


intelligence to use a port for I/O 
addressing of external ROMs with 
the systems monitor. Specifically fit 
for machine language applications. 
This one is the cheapest member of 
the Z-8 family. 

Z 8602, Development Devices, They are ident- 

28612 ical to 8601 and 8611 respectively, 

with the following exceptions: 

e@ The internal ROM has been re- 
moved. 

@ The ROM address and data lines are 
buffered and brought out to exter- 
nal pins, 

e Control lines for the extra memory 
have been added, 

This is a ROMless version of the 

Z8601 in a pin-compatible 40-pin 

package with a 24-pin IC-socket on 

its back (‘piggy back’ version). 

28613 The 2732 version of the 2 8603. 


2 8603 
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‘Down with noise’ could well be the 
slogan at an imaginary audio demo, 
for noise continues to be a major 
headache for manufacturers and con- 
sumers alike. Take records, for instance. 
Once digital recording technology and 
new record materials have come on the 
scene, just about every possibility using 
the old analogue system will have been 
exhausted, unless... Unless we all go 
digital and buy the Compact Disc 
(Philips, Sony) or the Mini Disc (Tele- 
funken). 

Cassettes, however, do still have room 
for improvement if the ever-increasing 
array of ‘oxide buttons’ on cassette 
decks is anything to go by. The noise 


CX and DNR 


the latest in noise reduction 


The development of noise reduction systems is rather like a race in 
which one manufacturer overtakes the others on the road to perfection, 
only to be left behind by a new rival in the next round... 

The latest winners are called CX and DNR and were recently introduced 
by CBS and National, respectively. CX stands for compatibility: 
records, cassettes and FM broadcasts that are treated, using this 
method, at the ‘transmitter’ end sound good without any ‘post- 
treatment’ at the receiver end. The DNR system, on the other hand, 
specializes in ‘post-treatment’. It works rather like a bandwidth ‘tap’, 

in that the playback bandwidth is directly related to the signal received 
and the noise is reduced accordingly. In the case of an extensive play- 
back bandwidth, the noise level is masked (drowned) by the playback 


signal. 


As fas as records are concerned, the arrival of the two systems may 
seem a little late, for digital discs are definitely on the way. 


factor during FM broadcasts largely 
depends on the noise features of the 
tuner. Nowadays, excellent signal-to- 
noise ratios of 70...85dB can be 
obtained at aerial input levels of roughly 


* 2000 microvolts, but then such quality 


has its price. (Aerial amplifiers can 
easily produce 2000yuV —but also 
plenty of noise into the bargain!). 

The second catergory includes the 
DNR system. But before we deal with 
the noise reduction systems in detail, 
readers might like to know why all these 
efforts to improve a century-old sound 
reproduction system are necessary. 
Admittedly, CX is as compatible as CBS 
and the additional electronics it requires 
is straigthforward and inexpensive. The 
fact remains, analogue, dust-collecting 
gramophone records are about to be 
superceded by digital records any 
minute now. Why then are manufac- 
turers continuing to run this particular 
race, or are they all wearing blinkers and 
unable to see the finish line? For if 
digital records are all they promise to 
be, an awful lot of money is being 


staked on the ‘wrong horse’! Fortu- 
nately, manufacturers do know what 
they are doing, because digital records 
aren't going to replace their analogue 
counterparts, at least not just yet. In 
any case, it is by no means certain that 
digital records have a better noise factor 
than analogue records. In fact, as the 
article ‘one-nil for audio’ published in 
Elektor (September 1979) pointed out, 
digital noise sounds a lot worse than 
analogue noise, so the same signal-to- 
signal ratio problem exists here too, 
Where noise cannot be filtered out 
easily, if at all, one remedy is to make 
it less audible using a noise reduction 
system. Such systems fall into two main 
categories. 

First of all, there is the ‘compansion’ 
recipe. Treat the signal before trans- 
mitting it either ‘on the air’ or on record 
or cassette and make sure it is treated 
again afterwards during the playback 
phase, so that the signal returns to its 
original state. This involves compressing 
the audio signal in the transmitting stage 
to make it more powerful than the 
noise. Unfortunately, the audio signal 
risks being totally unacceptable at the 
receiver end, unless it is treated again. 
Thus, the best results are obtained by 
compressing the signal in the transmitter 
and expanding it in the receiver. Such 
systems are known as companders and 
the majority of noise reduction units 
come under this category. The most 
famous are, of course, Dolby, dbx, High 
Com (see Elektor 70 and 71) and now 
Cx. 


The dynamic noise filter: the 
bandwidth ‘tap’ 

This method concentrates on filtering 
the audio signal in the receiver and is 
universal. Readers may wonder why 
this kind of system is not used instead 
of the various ‘compansion’ devices 
mentioned earlier, since that would 
surely solve the compatibility problem 
once and for all. The trouble is, it does 
not lead to a real improvement in the 
signal-to-noise ratio in terms of dB, 
and the audio signal is in danger of 
deteriorating as well. 

What does a dynamic noise filter in- 
volve? Noise is quite a nuisance at 
frequencies between 1 and 10 kHz. 
Usually, however, the audio bandwidth 
above 1...2kHz is not required, so 
that a low-pass filter can be used. If no 
audio signal is reproduced at all, the 
filter will be set at a minimum turnover 
frequency to achieve the maximum 
amount of noise reduction. For signals 
with frequencies above the minimum 
turnover point, the latter will automati- 
cally be modified to allow the signals to 
pass without virtually no attenuation. 
Although this means more noise will 
pass as well, it will have no detrimental 
effect on the result, since it will be 
‘masked’ by the input signal. In other 
words, noise will be scarcely audible, 
provided it is accompanied by a strong 
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audio signal. The solution is therefore 
to limit the bandwidth to the ‘bare 
necessities’ and cut down the audible 
noise as much as possible. 

One of the first manufacturers to base a 
noise reduction system upon the prin- 
ciple described above was Philips with 
its introduction of the DNL system in 
1973. Then Burwen came up with its 


NR-2 system, the ‘Dynamic Noise 
Limiter’, followed by DNR _ from 
National. 


Now that we know the whys and where- 
fores, let's get better acquainted with 
the two new noise limiters. First we'll 
find out the CBS ‘news’, only this time, 
not by listening to Walter Cronkite, but 
to the designers of CX, Gravereaux and 
Abbagnaro. 


CX: Compatible eXpansion 

CX was designed with a view to im- 
proving the dynamic range of record- 
players. The reason for this has already 
been discussed, but there is another im- 
portant aspect to consider. * 
Modern recordings are made using 
digital multi-track tape recorders. This 
gives a dynamic range of 95dB, By 
mixing a certain number of tracks 
(usually 24), additional noise is pro- 
duced, resulting in a dynamic range of 
81dB. A modern record, on the other 
hand, has a maximum dynamic range of 
about 60 dB, The difference of 20 dB 
represents the dynamic improvement 
achieved by CX noise reduction. 

The results involve compression during 
the recording and expansion during 
playback. As opposed the other systems 
compression and expansion are fre- 
quency-dependent here. Since the CX 
system is compatible, CX recordings 
sound good even without expansion, 
although the 20 dB will have gone ‘up 
the spout’. A CX ‘decoder’ costs about 
one hundred dollars, most of which goes 
towards the case and the power supply, 
which means the unit will be much 
cheaper once it is incorporated inside 
amplifiers (within the near future, we 
hope). In addition, the CX system 
provides an excellent transient response 
and the calibration required for the 
compression and expansion is not 
critical. 

From figure 1 it can be seen that 
current controlled amplifiers are im- 
plemented during both compression and 
expansion. The control voltage for the 
amplifiers includes signal-dependent dy- 
namics. The control current is derived 
from a left-hand and a right-hand audio 
signal by way of a peak detector and a 
set of 100 Hz high-pass filters. During 
the compression phase (figure 1a) these 
will be the two output signals, whereas 
the expansion phase (figure 1b) involves 
the two output signals. The control 
current for the left-hand current con- 
trolled amplifier is equal to that for the 
right-hand amplifier. 

To find out how compression and 
expansion work, let’s look at figure 2. 
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Figure 1a. Block diagram of the CX compressor. 
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Figure 1b. Block diagram of the CX expander, 
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The graph related to compression is 
shown in figure 2a, where the levels of 
dB are indicated along the two axes. 
The input voltage of the compressor 
is situated on the horizontal axis and 
the cutting speed at which the signal is 
recorded can be seen on the vertical 
axis. Zero dB corresponds to a cutting 
speed of 3.54cm per second. Without 
compression, there is a linear relation- 
ship between the cutting speed and the 
input level, as shown by the dotted line. 
At input levels above —40 dB, com- 
pression occurs in a ratio of 2:1. A 
change in input level of x dB results in a 
change in cutting speed of ‘%x dB. 
Below —40 dB, on the other hand, the 
1:1 ratio is maintained, in other words, 
the signal is not compressed. 

Now for the expansion process illus- 


trated in figure 2b. The input level of 
the expander is shown along the hori- 
zontal axis, which is related to the 
cutting speed of the record, or playback 
level. Again, zero dB corresponds to a 
cutting speed of 3.54 cm per second and 
the relationship between the cutting 
speed and the input level produces a 
straight dotted line at an angle of 45°. 
At recording levels above —20dB ex- 
pansion takes place in a ratio of 1:2. 
This means a change in recording level 
of 2x leads to a change in expander out- 
put level of 2x dB. No expansion occurs 
at levels below —20 dB. 

The final result should be a 1:1 ratio 
between the input level of the com- 
pressor (horizontal axis in figure 2a) 
and the output level of the expander 
(vertical axis in figure 2b). As figure 2c 
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Figure 2a. The CX compression graph. 
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Figure 2c. The combined CX compression/expansion graph. 
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marked 3 refer to the transition from 
the vertical axis in figure 2a to the 
horizontal axis in figure 2b, both of 
which are related to the cutting speed. 
Thus, the signal returns well and truly 
to its original state after being com- 
pressed and expanded. 

The break-points in the compression and 
expansion curves are symmetrical (mir- 
rored) with respect to the total curve, 
this being the straight line in figure 
2c at 45° to the axes. Should the break- 
point in one of the curves be slightly 
displaced due to the expander not being 
optimally calibrated, this will have no 
audible effect on the final product. 


The CX ‘decoder’ 
Figure 3 shows the circuit diagram for 
the CX expander. This may be included 
in the amplifier chain by connecting the 
circuit inputs to the tape outputs of 
the amplifier and the outputs to the 
tape ‘play’ inputs. By switching the 
recorder to ‘monitor’ and ‘source’ re- 
spectively, the situation including CX 
expansions may be compared to that 
without. 
Both channels are provided with an 
input level control, P1 and P2. Both the 
L and R signals are amplified (up to 
250 mVrms) by a factor of 2 (A1, A2) 
and are attenuated by way of R7/R9 
and R8/R10 by a factor of 11, before 
being sent to the current controlled 
amplifier in 1C4. 1C4 incorporates two 
OTAs, amplifiers having a variable 
slope. The gain factor depends on the 
values of P5+R17 and P6+ R18, re- 
spectively; P5 and P6 regulate the out- 
put level. The actual output voltage 
levels are produced by way of dar- 
lington-like buffers connected to the 
OTA outputs. The contro! current for 
the OTAs enters IC4 by way of pins 1 
and 16. In both cases the control 
current is equal to half the collector 
current of T4. As it will soon be seen, 
the control current remains constant 
below a certain input level (—20 dB, 
see figure 2b). This means no expansion 
will occur. 
A lot more happens in figure 3. By way 
of a high-pass filter with a turnover fre- 
quency of 100 Hz (C3/R21 and C4/ 
R22) the left-hand and right-hand sig- 
nals are fed to two full-wave rectifiers 
connected in series (A3...A6 and 
D1... D4). The voltage at the base of 
the emitter follower T2 is determined 
by whichever of the three following 
voltages is highest (a kind of analogue 
OR circuit): 
1. a variable positive voltage produced 
by rectifying the left-hand channel; 
2. as in 1. only now for the right-hand 
channel; 
3. a DC voltage of a few tenths of a volt, 
determined by the supply voltage, 
R32, R33, T1, D5 and R31. In other 
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Figure 3. The CX expander (‘decoder’) circuit. 
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words, at expander input levels below a 
certain level (for L or R) the OTAs are 
provided with a constant control cur- 
rent, but if L or R exceeds that level the 
control current will be variable. This is 
due to the relationship between the 
collector current of T4 and the base 
voltage of T2. 

After the signal has been buffered by 
T2, its positive peaks are rectified by 
A7 and D6, with the aid of C7, R36 and 
R35. Capacitor C7 is charged at a 
rate dependent on the time constant 
R36 + C7. The product of C7 and R35 
determines the rate at which C7 dis- 
charges (down to the input voltage of 
the peak rectifier at that moment, not 
down to 0V). A second buffer A8 is 
followed by the section that provides 
the attack and decay times. These in 
turn depend on the signal level and that 
converts the control voltage into a 
control current for the OTAs. 

The buffered output voltage of the 
peak rectifier is used to charge and dis- 
charge C9 at a certain rate. In the case 
of any slight voltage fluctuations, D7 
and D8 are cut off (dead region). Both 
the attack and the decay times will then 
be determined by the product of R38 
and C9, which will be 2 seconds. Signifi- 
cant changes in the positive level will 
cause D7 to conduct, producing an 
attack time of about 30ms, which 
results from multiplying R37 and C9. 
D8 will conduct to instigate consider- 
able changes in the negative level. 
As a result, the decay time will be 
related to the product of R39 and C9 = 
200 ms. 


In addition to the three mentioned so 
far, there is a fourth filter. This is the 
high-pass filter around C8 and R40 + 
R41 with atime constant of 30 ms. The 
output of this filter does not exert any 
influence on the OTA control current 
unless T3 conducts, in other words, 
unless the output voltage exceeds 
about 0.6 V. 

The final stage involves converting the 
two control voltages (the output and 
emitter voltages produced by the buffer 
AQ and T3, respectively) into a corre- 
sponding OTA control current. This is 
done with the aid of A10, T4 and 
R42 ...R44. The collector current of 
T4 is the sum of currents passing 
through R43 and R42 (provided T3 is 
conducting!). 

This system of voltage-dependent time 
constants may seem very straight- 
forward in practice, but the whole CX 
system depends on it. For it is this 
principle that leads to the 20 dB noise 
reduction and which leaves the dynamic 
range almost intact. No unexpected 
attack and decay effects, such as gain 
modulation or sudden, audible fluctu- 
ations in the noise level are caused. All 
this is thanks to 2% inspiration, 2% 
transpiration and 96% experimentation. 


The DNR: Dynamic Noise 
Reduction system 

Figure 4 shows the DNR system in the 
form of a block diagram. The left-hand 
and the right-hand signals each pass a 
voltage controlled low-pass filter, in 


other words, a filter with a turnover 
frequency that is dependent on the 
control voltage. The filter slope is 6 dB 
per octave. The turnover frequency of 
the left-hand filter is constantly equal 
to that of the right-hand filter, the 
minimum level being about 800 Hz and 
the maximum level about 30 kHz. 

The control voltage for the filters is 
derived from a peak rectifier with 
carefully calculated attack and decay 
times, The rectifier is supplied with the 
amplified control voltage of a high-pass 
filter with a slope of 12 dB per octave 
and a turnover frequency of 6 kHz. The 
input signal of the filter consists of the 
amplified sum of the left-hand and 
right-hand input signals. The DNR cir- 
cuit can best be included in the am- 
plifier chain using the tape inputs and 
outputs, in the same manner as the CX 
decoder. 

The DNR control loop we have just de- 
scribed ensures the control voltage for 
the filter is related to the level of the 
left and right input signals. At a zero 
control voltage the turnover frequency 
of the filters will be at a minimum level 
of 800 Hz approximately. This situation 
occurs when the noise predominates in 
the input signal. Since the amount of 
audible noise corresponds to the band- 
width, a maximum quantity of noise 
will be suppressed. As soon as a useful 
signal is input, the control voltage will 
be fairly positive, depending on the fre- 
quency range. This causes a higher turn- 
over frequency in the filters and there- 
fore less noise reduction. However, the 
useful signal is powerful enough to 
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drown the noise and so the signal-to- 
noise ratio is effectively improved by 
around 14 dB. 

A word about the 6 kHz high-pass filter 
in the DNR control loop. It has to have 
this value because frequencies above 
6 kHz are required to determine the 
filter control voltage, thus to establish 
the turnover frequency at any particular 
moment. Frequencies above 6 kHz are 
inherent to the higher tones in recorded 
music or speech. Without the high-pass 
filter, the (relatively powerful) funda- 


mental frequencies would predominate 
during the determination of the turn- 
over frequency, causing the higher fre- 
quencies to be filtered out! 

Figure 5 shows the voltage controlled 
low-pass filter. The control voltage is 
converted into a control current, |ABC, 
by way of acurrent source. The control 
current sets the size of the integration 
currenti in the integrator (the right-hand 
opamp together with the capacitor C in 
figure 5). By feeding back the integrator 
output to the input, a low-pass filter is 
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Figure 4. Block diagram of the DNR system. 
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Figure 5. This is how a low-pass filter is constructed, in which the turnover frequency depends 


ona control current laBc, 


obtained with a slope of 6 dB per octave 
and a turnover frequency (f =1 : 277) 
that is dependent on the control current 
!ABC. Readers who are interested can 
work out the formulae in figure 5 for 
themselves. 

The circuit in figure 5 is part of an IC, 
type LM1894, which National Semi- 
conductor designed specially for the 
DNR system. Figure 6 shows the cir- 
cuitry of the LM 1894. Together with a 
few external components it can be 
combined into a complete DNR unit. 
To the left of figure 6, inside the IC, 
readers will recognise the circuit illus- 
trated in figure 5 and the summing am- 
plifier which provides the amplified 
L+R signal at pin 5. C9 and R1, on the 
one hand, and C12 and the input re- 
sistor of the 26x amplifier, on the other, 
create a high-pass filter with a turnover 
frequency of 6 kHz and a filter slope of 
12 dB per octave. Pin 9 of the LM 1894 
constitutes the input of the peak recti- 
fier and pin 10 acts as the output, to 
which the storage capacitor C11 is con- 
nected. The rectifier output is internally 
linked to the V/I converter, the current 
source which provides the filters with 
the |ABC control current. Pins 8 and 9 
are linked by way of C10. If the DNR 
circuit is to be used in an FM tuner, C10 
will have to be replaced by a 19 kHz 
pilot frequency filter. 

Figure 6 looks straightforward enough 
and readers are maybe already looking 
forward to constructing it for, say, £ 5. 
Unfortunately, the LM1894 is only 
available to manufacturers once they 
have paid a considerable sum of money 
for the rights. It’s not for the likes of us 
ordinary mortals... 

Not to worry, there’s bound to be an 
alternative and when we come up with 
one, our readers will be the first to 
know. K 


" 
il. ——— - 


» 


LM 1894 


a 
room 


‘a2074 6 


Figure 6. The DNR circuit diagram is straightforward thanks to its special IC. Unfortunately, the IC is not only special, it’s rare... 
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an additional touch to light displays 


Light displays feature on a grand scale in many areas, the best known 
probably being discos. The methods of control for them vary widely 
from audio sources to highly sophisticated computer control systems. 
The circuit described in this article is neither sophisticated nor 
complicated, but safe and capable of providing a light pattern that can 
be changed at will. It will probably be most useful in the home or in 
shop windows to add a little extra touch of colour. 


strobe light control 


Strictly speaking, a ‘strobe’ light is 
similar to the familiar neon light, since 
both involve a tube filled with inert 
gas. By connecting a voltage across the 
anode and cathode of the tube, a point 
will be reached at which the tube 
suddenly emits light. In other words the 
tube has ‘ignited’. To put it quite 
simply: the tube is provided with energy 
in the form of a powerful electric field. 
The tube then reproduces this energy by 
emitting a bright flash of light. This 
sounds very straightforward, but in 
reality the process involved is far more 
complicated. However, that need not 
concern us here. All that is necessary to 
know for this particular application is 
that the tube is filled with xenon gas 
and that this is ignited with the aid of 
electricity. Obviously, plenty of energy 
will have to be supplied to obtain a 
sufficiently bright flash. The energy is 
stored in a capacitor that is, as it were, 
connected as a voltage source across the 
anode and cathode of the tube, Although 
this voltage level is too low to ignite the 
xenon gas, connecting a voltage of 
several kV to the grid of the tube (as a 
trigger in other words) will cause the 
capacitor to discharge across the anode- 
gas-cathode line. 

A variety of xenon tubes are available 
together with ignition transformers 
(which we will come back to later). In 
principle, almost any xenon tube can be 
used in the strobe control circuit shown 
in figure 1. The circuit with certain 
reservations is intended for use with a 
‘60 Watts per second’ tube and this is 
all it will cater for. Unfortunately, the 
power ratings of xenon tubes are 
normally indicated as x watts per 
second, which presents us with a 
problem! 

The reason for selecting the particular 
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Figure 1. The strobe light control circuit. Electrolytic capacitors must have a high ripple rating. Tr is a special ignition coil for the xenon tubes 


(normally available from the same source). 
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Figure 2. The control circuit can operate four strobe lights simultaneously. This section is electrically isolated from the rest of the circuit by 


means of an optocoupler. 


can be explained by means of a straight- 
forward calculation: 


E=%C+U? 


(Energy is half the capacitance times the 
squared DC voltage). 

The amount of power consumed by the 
xenon tube could be calculated by 
multiplying energy and the xenon 
recurrence frequency. At a frequency of 
20 Hz and a rating of 60 Ws, the tube 
would therefore ‘burn’ 1.2 kW! Obvi- 
ously, that cannot be right. In fact, we 
based our calculation on the wrong 
formula. Instead, it should be based on 
the maximum permitted dissipation of 
the tube and then calculate the energy 
from the frequency. Since the xenon 
tube types that we are interested in 
should be able to cope with a maximum 
dissipation of up to 10 W, a maximum 
level of 0.5 Ws energy may be released 
at 20 Hz. This results in a capacitance of 
11 uF and an anode voltage of 300V. 
As can be seen, this value corresponds 
reasonably well to C1 and C2 as in- 
dicated in figure 1. So far so good. But 


how can the right capacitor values be 
selected, if the dissipation is not even 
indicated on the tube? Now that we 
know the relationship between ‘Ws’ and 
‘W', the following rule-of-thumb for- 
mula can be derived: 

X + Ws 


C1 = C2—— = pF 


Remember it is only a guideline. Should 
the xenon tube have a lifespan of less 
than 250 operational hours, it is advis- 
able to base the calculation on a lower 
permissible dissipation. 

A word of advice about xenon tubes. 
Make sure their polarity is correct, in 
other words, connect the cathodes to 
ground, In most cases, the anode is 
indicated by a red dot. The grid con- 
nection is either in the form of a wire at 
the cathode end or as a third ‘pin’ be- 
tween the anode and the cathode. 


Tubular lightning 

O.K., so gas can produce light. That still 
does not explain how the xenon tube is 
ignited. The energy storage capacitor 


mentioned earlier is represented in 
figure 1 by the two capacitors C1 and 
C2. Since the xenon tube requires a 
voltage of 600 V across the anode and 
the cathode, diodes D1 and D2 form a 
voltage doubler together with the 
electrolytic capacitors C1 and C2. 

The two capacitors are constantly 
charged to the peak value of the input 
AC voltage and so R1 and R2 are in- 
cluded to limit the current flow during 
the ignition phase, as otherwise the 
xenon tube would eventually wear out 
(and so would your patience after 
having to renew the fuses over and over 
again). The values of R1 and R2 are 
chosen so that C1 and C2 are charged 
up to the maximum voltage level 
(2*220Vrms) at the highest xenon 
recurrence frequency. 

The components R5, Th1, C3 and Tr 
constitute the ignition circuit for the 
xenon tube. Capacitor C3 discharges 
across the primary winding of the 
ignition coil and the tube is provided 
with a grid voltage of several kV derived 
from the secondary winding. The tube 
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ignites, starts to conduct, which means 
it absorbs the energy stored in C1 and 
C2 and releases it in the form of a flash 
of light. Capacitors C1, C2 and C3 will 
then recharge and the tube will be ready 
for a new pulse. The ignition circuit 
receives the trigger pulse via an opto- 
coupler, an integrated LED and a photo 
transistor encapsulated together in one 
plastic DIL package. This ensures a 
good electrical separation between the 
strobe lights and the control circuit, 
which we will come back to later. When 
the photo transistor is illuminated by 
the LED, it will conduct and trigger the 
thyristor. The supply for the opto- 
coupler is derived from the 300V 
ignition voltage across C2, It is however 
reduced to 15V by R3 and D3 for 
obvious reasons, 


The control circuit 


Now that the principle behind the 
control circuit is clear, it is time to find 
out how the xenon tube can be made to 
generate a rhythmic strobe. A control 
circuit for this is shown in figure 2, The 
maximum recurrence frequency is re- 
stricted to 20 Hz. The circuit is able to 
control four strobe lights simultaneously 
and basically consists of a number of 
switches and a clock generator. 

The 2N2646  unijunction transistor 
(UJT) acts as a pulse generator. The 
circuit around it has been designed to 
allow the frequency of the output 
signal to be adjusted within the 
8... 160 Hz range with the aid of P1. 
The oscillator signal is passed to the 
clock signal input of the decimal coun- 
ter IC1. Figure 3 provides a diagram of 
the signal wave forms at the outputs of 
1C1 with relation to the clock signal. 
The signals have a_ frequency of 
1...20Hz and are fed to switches 
S1...S4. The setting of the switches 
determines the strobe pattern, whether 
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Figure 3. This pulse diagram illustrates the trigger signals that activate the strobe lights. 
Different switch settings produce a variety of strobe patterns. 


the lights run from right to left, left 
to right, etc. When S1... S4 are fully 
clockwise, the pushbuttons are enabled, 
allowing any of the four xenon tubes to 
be triggered manually. The control 
signals switch the LED driver stages 
via transistors T2 ... 15, The LEDs 
D1... D4 act as operational indicators 
for the strobe lights. 

The control circuit can be checked 
simply by grounding the cathodes of 
D1...D4. They will indicate at once 
whether the circuit is functioning prop- 
erly, or not. 

Figure 4 illustrates a suggested front 
panel layout. It shows a rather peculiar 
setting however; tubes A and D will 
light simultaneously, while tube B will 
not fire until two clock cycles later and 
tube C must be operated manually. The 


xenon recurrence frequency is slightly 
below average but nevertheless, this 
control circuit offers a wide range of 
strobe effects. 


How to modify existing 
stroboscopes 


Readers may prefer to use one of the 
many available strobe light ‘boxes’ as a 
display. It may well have to be modified 
to allow use of the control circuit de- 
scribed here. First of all, be sure to 
unplug the strobe lights, to start with! 
Then take the device apart with a screw 
driver and examine its interior. Take 
care not to ‘short’ the capacitors be- 
cause they can still be charged, a rather 
painful sensation. The higher voltage 
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Figure 4. An idea for the front panel of the control circuit. The LEDs act as operational displays for the strobe lights. The strobe effect can be 
controlled manually by setting the switches in the ‘MAN’ position. 
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Figure 5. Commercially available strobe lights will include a circuit that is basically similar to 


one of those shown here, 
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Figure 6. Two possible xenon tube ignition circuits. The more sophisticated version (b) has 


been used here. 


should be produced in one of the man- 
ners indicated in figure 5. This is what 
the circuit should basically look like. It 
must supply a voltage of 300. ..600 V 
depending on the type of xenon tube 
used, The circuit may contain a few 
more resistors. The xenon electrolytic 
capacitor is usually a special type due to 
the powerful discharge current. 

Figure 6 illustrates the most frequently 


used trigger circuit. Figure 6a shows a 
straightforward version containing a 
xenon tube. The capacitor is charged by 
means of an adjustable resistor. The 
internal resistance of the xenon tube 
drops to a low level and ‘fires’. Strictly 
speaking, therefore, the capacitor is 
connected in parallel to the primary 
winding of the ignition transformer and 
the full amount of the stored energy is 


passed to it. The secondary winding of 
the transformer provides the extremely 
high voltage (some kV) required to 
ignite the xenon gas. 

The circuit in figure 6b shows the xenon 
tube fired as in figure 1. A control pulse 
derived from the oscillator can either 
trigger the thyristor as shown in figures 
1 and 2, or by a different method 
altogether. This explains why only the 
‘oscillator’ section is included in figure 
6b. The potentiometer is not absolutely 
necessary. In this particular case, the 
flash frequency will of course not be 
variable. The dotted resistor is only 
required at a voltage of 600 V. It has 
the same value as the resistor in the 
anode lines of the thyristor. Thus, only 
half of the voltage passes through the 
thyristor, so that 400 V types are ad- 
equate. If on the other hand readers can 
get hold of a thyristor that can cope 
with voltages above 600 V, the resistor 
may be omitted, 

To get back to our analysis of the strobe 
lights, the device must be reconstructed, 
so that the ignition circuit ends up 
looking like that shown in figure 1, If 
the majority of components are already 
available, only the optocoupler and the 
power supply including D3, R3 and R6 
will have to be added. The ignition stage 
which consists of Th1, Tr, R5 and C3 
will not need to be modified, even if 
the component values differ from those 
indicated here, If the ignition circuit is 
driven on 600 V, the value of R3 will 
have to be increased to a 100 k/1 W 
type. A resistor with the same value as 
R5 should be connected between the 
anode of Th1 and ground, unless such 
a resistor is already provided, Now the 
strobe lights will be able to be used 
with the control circuit, 


Construction 

The circuits in figures 1 and 2 can best 
be mounted on a piece of Veroboard. 
The stroboscope is constructed four 
times. Since the duration of the flash 
depends both on the value of the xenon 
capacitor and on the resistance of the 
wires, the connections to the xenon 
tube should be made with fairly heavy 
cable. C1 and C2 must be high quality 
electrolytic capacitors. ‘Normal’ electro- 
lytic capacitors are bound to go into 
orbit. All capacitors should have a high 
ripple rating. The thyristor does not 
need to be cooled. 

The ignition transformer is often sold 
together with the xenon tube. The cir- 
cuit in figure 2 is quite straightforward 
to build, but one thing must be re- 
membered: the ground line should be 
connected only to the LED cathodes of 
the optocouplers. 

The reflector for the xenon tube can 
either be made of a piece of card 
covered in aluminium foil or from an 
old car headlight. Make absolutely sure 
the case does not come into contact 
with the power supply. This could be 
fatal!!! K 
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tolerance indicator 


The advantages of the circuit speak for 
themselves. Although calculating toler- 
ances by measuring resistors is a pretty 
straightforward job, it is of course much 
more practical to be able to compare 
values with a constant reference. 

Now it can be seen at once whether 
the resistor under test is the right one 
or not, without having to go in for 
tedious calculations. In most cases, this 
method will afford a great deal more 
accuracy than using digital multimeters. 
The tolerances are indicated immedi- 
ately and there are no problems with 
drift. The circuit does not require any 
critical resistors and/or reference voltage 
sources, A single preset serves to cali- 


accurate matching to within 0.25% 


This useful circuit helps to match resistors by comparing their 

values and indicating any difference between them. This enables 
tolerances as low as 0.25% to be calculated with accuracy. The circuit 
does not even need to be calibrated! The tolerance indicator can serve 
all sorts of purposes: it can measure resistances for voltage dividers in 
synthesisers and other electronic instruments, power supplies, 
measuring devices and D/A converter networks. 


H.P. Baumann 


brate the unit, which, by the way, is 
very cheap to build, since it does not 
need any special components and the 
display consists of just four LEDs. 


The circuit 

One way to find out whether two 
resistors are identical is to connect them 
in series with a reference voltage source 
and measure the voltage at the junction 
between them, If they have the same 
value, the voltage at the junction will 
be half the reference voltage. A refer- 
ence voltage of 10 V, for example, will 
give a result of 5.00 V. If the level 
measured does not coincide, the differ- 
ence can be calculated by a straight- 
forward subtraction, and we're left with 
the tolerance. 

A far less complicated solution involves 
the circuit in figure 1. 

A CMOS IC, type 4093 (IC1) acts as an 
oscillator and generates two square 
wave signals that are phase shifted by 
180° with respect to each other and 
have a frequency of 4... 5 kHz. These 
signals are passed to the two resistors 
under test, Rx and Ry. The other ends 
of the two resistors are connected to 
the positive input of the opamp A1. 


Let us assume for the moment that the 
resistors are identical. This means the 
positive input of A1 will receive a 
constant DC voltage, since, according to 
the principle mentioned in the previous 
paragraph, the sum of the square wave 
signals is equal to half the total voltage 
across Ry and Ry. If, on the other hand, 
the resistors are not identical, a square 
wave signal will reach the non-inverting 
input of A1, for the voltage here will 
either be smaller or greater than half the 
total voltage. The gain of A1 is set at 
about 20x. In the case of a 1% toler- 
ance, a square wave signal will be gener- 
ated with an amplitude of 25 mVpp. 
Consequently, the output will produce 
a square wave signal with an amplitude 
of 500 mVpp. Its DC constituent is 
filtered out by C5/R3, after which the 
signal is coupled to the buffer A2 before 
reaching the OTA CA 3080. 


The OTA CA 3080 operates as a sample 
and hold circuit to eliminate any 
interference from the square wave input 
signal. It does this by sampling the input 
signal and storing it in C8, The control 
signal for the OTA is extracted from 
the ‘normal’ and the inverted oscillator 
signals. The control current for the OTA 
circuit is obtained by way of the inte- 
grators R28/C13 and R29/C14, the 
differentiator C16/R6 and the transistor 
T1. Gates N5...N7 act as buffers. N8 
links the two input signals so that they 
form a control pulse lasting about 22 us. 
As a result, there will be a ‘clean’ square 
wave signal across the storage capacitor 
for the comparators B1... B3. 

The non-inverting inputs can be con- 
nected to the ‘reference voltage’ for the 
following tolerance levels: 1%, 0.5% 
and 0.25%. The reference voltage is not 
a very precise DC voltage, but is derived 
directly from the peak value of the 
oscillator voltage. Together, A3 and A4 
constitute a peak value rectifier, This 
only requires a relatively small storage 
capacitor, because of the buffer, A4, 
which follows the ‘real’ rectifier D1. In 
any case, the capacitor discharges very 
slowly due to the high 4M7 input 
resistance. The feedback across the two 
amplifiers prevents the forward voltage 
of the rectifier diode from having any 
effect. Thus, the peak value of the 
square wave signal will always reach the 
rectifier output, irrespective of its 
absolute value. 

Any change in the amplitude of the 
resistors under test, in other words, any 
change at the input of A3, will exert a 
direct influence on the level of the 
reference voltage. This means that the 
comparator voltages will always be in 
the same proportion to the input (test) 
voltage. The circuit therefore adjusts 
itself, so to speak. As a result, even 
fluctuations in the power supply voltage 
will have no effect whatsoever on the 
stability of the tolerance indicator, so 
that the circuit can make do with a 
non-stabilised + 15 V power supply. 
What about the display circuit? The 
reference voltage is divided by R8/R9 
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Figure 1. The tolerance indicator circuit does not contain any special or critical components, 
but can nonetheless measure tolerances as low as 0.25% with great accuracy. 


and is fed to comparator B1 directly 
and to B2 and B3 via R10... R13. The 
comparators will switch as soon as the 
voltage at the inverting inputs reaches or 
exceeds the reference voltage levels at 
the non-inverting inputs. The integrating 
networks R15/C8, R17/C9 and 
R19/C10 shape the switching signals for 
the logic circuits following them. The 
latter makes sure only the LED that is 
‘valid’ at any particular moment lights. 
Tolerances less than 0.25%, however, 
will continue to be indicated by the 
0.25% LED. The other LEDs represent 
0.5%, 1% and >1%, respectively. The 
>1% LED lights when the test ter- 
minals are open. 

The circuit is very easy to calibrate. 
P1 is adjusted for an oscillator fre- 
quency of 5kHz. An oscilloscope or 
frequency counter would, of course, be 
ideal here, but it can also be verified 
with a multimeter. Use two resistors 
with the same value, say, 10k, for Rx 
and Ry. Set P1 in the centre position. 
Connect a multimeter in the 10 V range 
to the junction of the two resistors and 
check whether the voltage at this point 
is about 3,4 V. If not, turn P1 until the 
right value is reached. Readers who 
don’t possess any of the meters men- 
tioned should set P1 in the centre 
position. i 
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talking board interface 


The interface serves to transfer digital 
information from the talking board to 
the computer (RAM) memory. Since 
the talking board transmits bits at inter- 
vals of only 12.5 ys, they can’t possibly 
be transferred directly to RAM in the 
microprocessor. The interface, as shown 
in figure 1, consists of a buffer, in which 
the data can be temporarily stored, and 
several IC’s which look after the necess- 
ary timing of the various control signals. 
Only four wires are needed to connect 
the interface to the talking board by 
way of points D, U, !/O and of course, 
ground. The EXP wire link should be 
removed from the talking board. Five 
1/O lines must be available in the up 


talking board 
interface 


...@extends the microprocessor’s vocabulary 


Hobbyists can hardly be expected to translate speech signals into digital 
data in order to extend the vocabulary of the talking board. It is 
however, feasible to use certain syllables of the words stored in EPROM 
to create new words. The interface described here makes this possible. 
Using the interface, the data corresponding to one of the words uttered 
by the talking board can be stored in the microprocessor memory. Once 
stored, the speech information can be applied for other purposes and 
even modified, if necessary. This then enables syllables belonging to 
words that are part of the system's standard vocabulary to be combined 
into new words and sentences. The same interface can then be used to 
transfer the new data from the yp memory to the talking board, where 
the serial transmission is converted into intelligible speech. 


system: Three act as outputs, one is the 
output which leaves one to function as 
a real |/O line (it can be an input or 
an output, as required). 


The structure of words 


In order to understand how the interface 
works, it is important to know how the 
talking board words are structured. 

Let’s take an example: ‘HELP’ (see 
table3 in the talking board article, 
E. ‘80, p. 12-04). The word is made up 
of 25 different parameters or ‘frames’. 
After the ‘TALK’ command, the 
TMS 5100 starts to read in and process 
the first frame. A new frame is read in 
and processed every 25 ms. Depending 
on the type of sound that is to be 
emitted, the number of bits belonging 
to a frame may vary between 4 and 49. 
Figure 2 shows the time sequence chart 


while the I/O timing (to control the 
address counters in the speech ROM’s) 
clocks a frame. As can be seen, data 
entering at the D input must be valid on 
the positive going edge of an I/O pulse. 
In addition, the figure shows that the 
actual data flow occurs during the first 
3.125ms. During the remaining 
21.875 ms, no data is transferred be- 
tween the VSP and the speech ROM, (It 
is true that samples reach the speech 
outputs of the VSP, but these have 
no relevance to the interface.) The data 
sent from the speech ROM to the VSP is 
also read into the buffer RAM of the 
interface. 


Reading in data 

All the signals required to store the data 
in the RAM buffer are derived from the 
1/O signal. The microprocessor merely 
has to make sure the interface counters 
(IC3a and IC3b) are reset before the 
first 1/O pulse arrives. This is why 
CLEAR becomes logic 1 for a moment 
after the initialisation in the flow chart 
in figure 3, which shows how data is 
read from the talking board to the 
Lp by way of the interface. The talking 
board is not started until this has been 
done. 

Let's see what happens in the rest of 
the flow chart. The program now 
reaches the FRAME subroutine. Since 
the FRAME output of the interface is 
high (to indicate a frame is being pro- 
cessed) the computer waits for about 
4 ms during this routine, 

The left-half of figure 4 shows exactly 
how the buffer RAM is loaded with 
data during a frame. After every 1/O 
pulse, the contents of the counter IC3a 
is incremented by one, so the next RAM 
address in the series is selected. After 
the four ENERGY bits have been read 
in, it will take another 250 — 7 x 6.25 = 
206.25 us for the bits of REPEAT + 
PITCH to arrive. During this time 
MMV2 will be deactivated and 1C3b will 
receive a clock pulse. This causes the 
following byte (8 bits) in the buffer 
RAM to be addressed. Even though the 
data read in is only 3bits (K8, K9, 
K10), 4bits (ENERGY, K3, K4, K5, 
K6,K7), 5bits (K1, K2) or 6 bits 
(REPEAT + PITCH) long, a whole byte 
(8 bits) location is reserved in RAM. 
This makes no difference, anyway, as 
there is plenty of memory space in the 
buffer (up to 12 blocks of eight memory 
locations are occupied for a frame, even 
though there is room for 1024 bits). 
Now that we’re on the subject, note 
that the address lines of the buffer RAM 
are not linked to the counters in a 
symmetrical order. This has been done 
deliberately so as to keep the printed 
circuit board design as simple as possible 
and has no effect on the operation of 
the circuit. 

After the 4ms_ interval mentioned 
earlier, the data transfer of that particu- 
lar frame will be complete, as, after all, 
it only takes 3.125 ms to send a frame. 
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Figure 1. The circuit diagram of the talking board interface: a RAM, two counters and two mono stable multivibrators. 
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Figure 2. This time sequence diagram shows how a frame is constructed. 
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1/00 and 1/0 1 = input. 
1/0 2, 3 and 4 = output. 


INDIRECT: = start address 
data memory. 


SUBROUTINE FRAME 


COUNTER: = 0 


‘Make CLEAR (= 1/03) go 
high briefly (thon low 


Rosot buffer RAM counters 
IC3a and IC3b, 


fako COUN 7 
and REWR (= 1/0 2) go high. 
Make CLEAR (= 1/03) 

‘go low. 


CLEAR (= 1/03) 
briefly (then low 


Start the word to be read into 
the WP. 


Did a new frame onter wit 
30 ms after the previous frame? 
(if not, set the ENDFLAG), 


Go to END if no new frame 
enters within 30 ms after the 
pravious frame. 


Is the Q output of C2 
(= FRAME) low? 


Wait until a complete frame is 
road out of the spooch ROM 
(during this period a framo is 
road from the talking board 
into tho buffer RAM). 


Load 6 into the bit counter 
(maximum numbor of bits 
transferred in succession), 


Rosot 1C3a and IC3b. 


Make CLEAR (= 1/0 3) go 
high briofly (thon low 
gain). 
BYTECNT: =0 


Return 
from subroutine. 


Clear byte counter. 


Road ina bit from the 
buffer RAM. 


‘Shit A 82068 - 3b 


Read in DATA (1/0) to 
bit 8 of ACCUMULATOR, 
MULATOR 


ion to 


COUNT (= 1/04) go 
ly (thon high 


again). 
BITCNT: = BITCNT — 


0s 
‘Shift ACCUMULATOR 
contents one position to the 


‘Save ACCUMULATOR: 
contents via indirect 
addrassing via addross 
INDIRECT. 


INDIRECT: 
= INDIRECT +1 
BYTECNT: 
= BYTECNT +1 


Incroaso RAM addross 


<p (= 100 ps) 
counter (IC3a) 


‘Transferred 6 bits? 


Shift data so that first bit 
to be road is stored at bit 7 
in the ACCUMULATOR. 
Wait until MMV2 is 
deactivated (IC3b receives 
a clock pulse). 


STARTING THE TALKING BOARD 


ACCUMULATOR contents is 
stored in data memory. Storo RESET command at C@ and C1, 
Gonerate 3 clock pulsos on CCLK. ie 
Storo TEST BUSY command at CO andj !nitialiso 
ci. talking board. 


Generate 3 clock pulses on CCLK. 


‘Addross noxt memory Store | 


location in data memory. i egaificant Bytsiot wate) 


address at DO. . ..D7 and generate 2 

pulse on LDA1. 

Store most significant byte of word 
«D7 and generate a 


Store start address of word in addross- 
buffers (counters) 


Hi mplete frame b 
transferred from the buffer 
RAM to data memory? 


82068 - 3a 


Figure 3. Flow chart for reading in the buffer RAM from the talking board and reading out from RAM to the microprocessor’s memory. 
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Figure 4. This time sequence diagram shows the reading in of the buffer RAM from the talking board (left-half) and the reading out from the 
buffer RAM to up memory (right-half). 
5 The remaining time can be used to 
transfer the data stored in the buffer 
RAM (the first frame) to the up RAM. 
First of all, the counters 1C3a and IC3b 
brats be bg ba. be br _bg are reset. Then the FRAME subroutine 
cclen Notes ENERGY cod od al cel is left which brings us to READ. This 
; war x [5k section reads the first six bits of the 
INDIRECT +1 buffer RAM into the accumulator (see 
te KI %) HK Sia the right-half of figure 4), after which 
= 1s teal the bits, in the case the energy bits 
+3 * fiat frame belonging to the first frame, are stored 
‘ ' at the first location in the data memory. 
! Sets of six bits are read from the buffer 
: u RAM to keep the program as straight 
INDIRECT + 10 ke *|% HK) HL HK forward as possible. In the case of 
K10 | KI oe | oe | ENERGY, only the first 4 of the six 
nt 4 bits are valid. The rest are ‘don’t care’. 
~~ sa2| ENERGY *[ * | REPEAT + PITCH is the only occasion 
yagi ka pitcH * [sk on which all six bits are used. Now 
ENERGY will be stored in memory. 
« K | | sonore femme, After the indirect address register has 
been incremented, the next section of 
i the frame, REPEAT + PITCH, may be 
82068-5 transferred. Since a frame consists of 
up to 12 sections (ENERGY, REPEAT + 
PITCH and K1... 10) this part of the 
program is run 12 times. The computer 
then returns to the FRAME subroutine 
Figure 5. The information is stored in the data memory of the microprocessor in this manner. where it waits for the arrival of a new 
frame. 
———— eee 
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data memory. 
Make COUNT (= 1/04) 


Make CLEAR (= 1/03) 
go low. 


Make CLEAR (= 170 3) 
high briofly (then low 
again), 


| Subroutine FRAME. 


STARTING THE TALKING BOARD. 


Resot command on CO and C1. 


3 Clock pulses on CCLK. 


Store RESET command at C@ and C1 
and generate a clock pulse on CCLK. 


82068 - Go 


INDIRECT: = start addross 


and REWR (= 1/0 2) go high. 


c 
Make CLEARTI/O 3) go 
‘high briefly (then low 
again). 
| Subroutine OUTFRAME l 


| Subroutine OUTFRAME. i 
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Start word. 


Rosot buffer RAM counters 
IC3a and IC3b. 


[Transfer data from data 
lmomory to buffer RAM (ono 
iframe). 


Reset buffer RAM counters 
IC3a and IC3b. 


start talking board (the buffer 
IRAM acts as ‘speech memory’. 


Go to END if no new framo 
enters within 30 ms after tho 
provious frame, 


<7 (= 100 us) 


Transfor data from data 
momory to buffer RAM 


Initialiso talking board. 


SUBROUTINE OUTFRAME 


OUTFRAME 


BYTECNT: =0 


OUTFR 


BITCNT: =6 


Load bit counter with 6, 


Load ACCUMULATOR 
with data from data 
memory (indirect 
addrossing via addross 
INDIRECT). 


ouTBIT 


‘Make REWR (1/0 2) low 
and transfor bit 7 from 
ACCUMULATOR to 
DATA (= 1/0 0). 


Transfer byte from data 
memory to ACCUMULATOR, 


Make R/W pin of buffer RAM 
low and transfer bit 7 from tho 
ACCUMULATOR to tho data 
input of the buffer RAM, 


Make REWR (= 1/0 2) high 

again. 

Make COUNT (= 1/04) 

briofly low (thon high 
gain). 


Increment buffer RAM address 
counter IC3a, 


BITCNT: = BITCNT ~1 


Transferred 6 bits? 


yos 


wait 120 us. 
INDIRECT: 
= INDIRECT +1 


BYTECNT: 
= BYTECNT +1 


Wait until MMV2 is deactivated 
(1C3b receives a clock pulse). 
Address the next data memory 
location, 


Has @ complete frame boon 
transferred from data memory 
to buffor RAM? 


vos 


Roturn from 
subroutine, 
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Figure 6. Flow chart for reading in the buffer RAM from the Zp RAM and reading out from the buffer RAM to the talking board . 


From the above, readers might think a 
frame always contains 12 elements. This 
isnot always the case. If all the bits 
in ENERGY are low (0000), for in- 
stance, the frame will only contain one 
unit. But things would get far too com- 
plicated if the program were to be make 
such distinctions, This is why this par- 
ticular method has been chosen, with 
the disadvantage that data memory is 
disposed of rather liberally. 

At the end of the word, the ENDFLAG 
goes high and a jump is made to END. 
The uttered word will now be com- 
pletely stored in up RAM. The data it 
contains can be altered as much as 


required with one proviso: the rules 
stipulated in the article on the talking 
board must be respected. To make 
things clearer, figure 5 shows once again 
how to store data in data memory. 


Reading data from memory 

Data is read from the data memory 
RAM as shown in the flow chart in 
figure 6 (the switch S1 will be in pos- 
ition a). Initially, the first frame in the 
buffer RAM is read by means of sub- 
routine OUTFRAME (see left section in 
figure 7). The talking board is then 
activated and can read the first frame 


out of the RAM buffer (figure 7). The 
following frame is then transferred from 
the data memory to the buffer RAM, 
etc. This continues until the entire word 
stored in data memory has been ‘pro- 
nounced’ by the talking board. 


The printed circuit board 

The printed circuit board design for the 
interface circuit in figure 1 is shown in 
figure 8. The board is highly compact, 
so there is bound to be room left to fit 
it in. Points 0 and + are connected to a 
power supply of 4 V. Points D, Y and 
1/0 are linked to the corresponding pins 


talking board interface 
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Figure 7. Time sequence diagram for reading in the buffer RAM from the up RAM (left-half) and reading out from the buffer RAM to the 
talking board (right-half), Switch $1 has to be in position a. 


8 


Figure 8, Track pattern and component overlay for the circuit illustrated in figure 1. 


Parts list 


Resistors: 
R1,R2= 10k 
R3 = 100k 


Capacitors: 
C1=22n 


C2,C3 = 100 n 


-on the talking board, whereas the five 


Semiconductors: 
1C1 = 2102 

IC2 = 74LS123 
IC3 = 74LS393 
1C4 = 74LS00 


Miscellaneous: 
S1= 4x way switch 


—— ee HHH 


1/O connections are made to the micro- 
processor. Finally switch S1 must be 
wired. The position of this switch 
determines whether data is written into 
or read out of the RAM. In position a 
the data is transferred from RAM to the 
talking board and in position b it is 
transferred from the talking board to 
RAM. 

Using the flow charts provided, a pro- 
gram can be written, according to the 
processor utilised, to write and read the 
pronounced word. K 
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safety with low voltage 


The photographers amongst our readers will agree that one of the most 
critical points of printing photographs is the correct temperature of the 
baths. Specifically the paper developer needs a constant temperature, 
otherwise the photograph will be anything but brilliant. With the often 
used PE photographic paper it is strongly recommended that the 
temperature is maintained at 20°C. The circuit described in this article 
takes care of that. 


dark room thermostat 


It will be obvious that not too much 
extra energy is required in the developer 
bath, assuming that the temperature in 
the dark room doesn‘tdrop below 16°C. 
This fact offers the possibility to use a 
heating element having a lower voltage 
than that of the mains. Such a low 
voltage element is not only safer, but 
also very easy to construct with the aid 
of a length of resistance wire. 


The circuit 

The circuit diagram is illustrated in 
figure 1 and consists basically of a 
temperature sensor (A1), a zero crossing 
switch (A2) and a Schmitt trigger (A3). 
An NTC (resistor with negative tempera- 
ture coefficient) functions as a tempera- 
ture sensor and it serves its purpose 
perfectly well since its non-linearity to 
temperature is only of minor import- 
ance. At 20°C the voltage across the 
NTC is about 0.5V. A corresponding 
voltage can be set with the wiper of P1. 
If the temperature measured at the NTC 
is below the required level, then its 
voltage will be beyond that across the 
wiper of P1 and the output of A1 will 
therefore go low. The threshold level of 
A can be varied by R13. Without this 
resistor very small changes in tempera- 
ture will be sufficient to make A1 
change its output level. If a resistor of 
about 5M6 is chosen for R13, then an 


A1...A3=%IC1 = 324 
FF1 = % IC2 = 4013 


*see text 
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Figure 1. The circuit diagram of the safe dark-room thermostat. The upper section contains the zero crossing switch and the lower section 


contains the temperature sensor with a Schmitt trigger. 


dark room thermostat elektor february 1982 — 2-59 


alteration of at least 1°C is required to 
change the output level. The smaller 9 
R13, the greater the hysteresis will be. 

The QG-output of the flip-flop will ® 
become logic 1 at the first positive edge 
of its clock input after the output of A1 
goes low. The clock input of this 
flip-flop is a square wave voltage that 
changes its level with the zero crossing 
point of the transformer AC voltage. 
For this, comparator A2 is wired as a 
pulse shaper and converts the 50 Hz 

sine wave input signal into a square 

wave voltage. It will be seen from the 

various levels in figure 2 that the output i 
only changes state at the positive going \ 
zero crossing point of the mains fre- © \ 
quency. A3 forms a buffer between the | 
flip-flop and the triac (TRI 1) since the 1 
CMOS flip-flop is unable to supply 

enough current to operate the triac. 

LED D3 indicates when the circuit is in © 
operation. In order to avoid any prob- 

lems in the dark room it is very wise to 

use a red LED. 
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Construction 


The construction of the circuit is 
simplified with the aid of the printed 
circuit board shown in figure 3, Making 
the heat element from a length of 
resistance wire takes some more time. 
The wire can be placed either in or 
under the bowl. However, experience 


Figure 2. This figure shows the voltage levels at various points of the zero crossing switch. 


Parts list 


Resistors: 

R1* = 270 2/1W 
R2 = 560 k 

R3 = 56 k 
R4,R5,R8 = 2k2 
R6,R12 = 5k6 
R7=1k 
R9=10k 

R10 = 150k 

R11 = 3k9 

R13* = 5M6 
NTC = 5002 

P1 = 10k (multiturn) 


Capacitors: 

C1 = 100 4/40 V 

C2 =1 4/16 V Tantalum 
C3 = 270p 

C4 = 330 n 


Semiconductors: 

D1 = 1N4001 

D2 = 10 V/1 W zener 
D3 = LED (red) 

Tri1 = TIC 206 

1C1 = 324 

1C2 = 4013 


Miscellaneous: é 4 | 
Tr1* =15... 25 V/2 A transformer % fs iva pay 
$1 = dpdt mains switch sone Oy, 7 ~ 
F1 = 250 mA slow, — 
RL = resistance wire 
fuse holder 

heat sink for triac 


*see text Figure 3. The copper track pattern and component overlay of the printed circuit board. 
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dark room thermostat 


* soo toxt 


Figure 4. This figure illustrates how the resistance wire, which functions as a heating element, 


can be mounted inside the bowl. 


has shown that the wire functions better 
inside the bath, because of the improved 
heat transfer. 

It can be mounted as follows. First 
‘solder’ it carefully at several places 
inside the bowl, just push the wire in 
the plastic bowl with the tip of the 
soldering iron. Solder a thicker, insu- 
lated wire at each end and lead these 
out via two little holes in the bowl. 
Then connect the wires to a 3mm 
telephone plug that is situated under the 
edge of the bowl. The wiring should be 
fixed in place and covered by Araldite 
or similar in order to avoid contact 
between the liquid and the wire. This 
should be done carefully to avoid 


electrolysis which may occur, due to the 
basic character of the developer. 

The size of the heating element will be 
dependent on the transformer, due to 
the fact that the resistance of the 
element and the transformer voltage are 
responsible for the heat dissipated. Also 
the size of the bowl plays an important 
role. The larger the bath, the more 
liquid there is to be kept warm, so the 
more energy required. The following 
values should be sufficient to obtain a 
constant temperature: In a bowl of 
18 x 24cm (0.5 litres) 1 m of resistance 
wire of 10 Q/m at a transformer voltage 
of 15 V. A 30 x 40 cm bowl (1.5 litres) 
needs 2m wire of 5 2/m and a trans- 


my 
By / Araldite 
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Figure 5. The NTC can be placed in the dish 
and covered with Araldite, 


former voltage of 20 V. It is therefore 
wise to choose a transformer with 
several taps on the secondary winding. 
The NTC must be glued or suspended in 
the liquid as illustrated in figure 5. 
Where construction is concerned only 
one point remains, the value of R1 is 
dependent on the transformer voltage. 
The formula is as follows: 


22+ Ut = 10 _ 
RT = 904 - 
= 25+ (1,4 * Utr — 10) [2] 


Practical hints 


The circuit must be calibrated before it 
can be put into operation. To do this 
the NTC is immersed in water having 
the correct temperature and P1 is 
adjusted until the voltage on the wiper 
reaches a minimum. Then turn P1 in the 
opposite direction until the LED is just 
about to go out. This completes the 
calibration. 

Of course, it is possible to control the 
temperature of the fixer as well. There 
is a simple solution to that problem: 
supply both bowls with a heating 
element, using a transformer that is able 
to supply the current required. Further- 
more the triac must be sufficiently 
cooled; a heat sink the size of the one 
drawn on the printed circuit board will 
take care of that. The maximum current 
of the triac is 3 A. If you want to heat 
both bowls, they should be the same size 
and contain equal amounts of liquid. 
The fixing solution will keep its tem- 
perature fairly well if it is heated first. It 
is evident that better results will be 
achieved with one dark room thermostat 
per bowl. i 


missing link 


market 


Junior Computer Book 3 
Combining the Junior with the 
Elekterminal 


Readers who added the Elekterminal ex- 
tension to their Junior Computer may find 
that the PM program causes ‘UNIOR’ instead 
of ‘JUNIOR’ to appear on the TV screen. This 
usually happens at the beginning of a new 
line, in other words after the computer has 
executed the CR and LF _ instructions 
(Carriage Return and Line Feed). It takes 
the computer more time to carry out these 
two commands than to print characters, The 
maximum baud rate for the Elekterminal is 
1200, A higher baud rate would lead to all 
sorts of problems and this is exactly what 
has happened to several readers because 
certain types of the 4024 IC (1C14 and IC15 
of the Elekterminal) produce a baud rate that 
is too high. 1C14 will then divide by 7 instead 
of 13, The only suitable 4024 types have a 
low minimum reset time specification, such as 
the ones manufacturer by Fairchild, National, 
Philips and Toshiba, In any case, the preset 
baud rate can be checked by comparing the 
contents of memory locations $1A5A 
(CNTL) and $ 1A5B (CNTH) after the start 
of PM. At a baud rate of 200 CNTH and 
CNTL will contain 00 and 1B, respectively. 

Book 3 describes how to adjust the Elekter- 
minal to a baud rate of 1200, The S2a/S2b 
switch must be omitted, Figure 10 on page 
141 is misleading: the wiper connection of 
S2b (‘MS2b') should be linked to ground. 
‘MS2b' is represented by the connection at 
the far left, whereas ground is at the far right. 


KK 


Talking board (E80) 

A printers error occurred in the listing for 
EPROM 2 (Table 4), The word ‘seventeen’ is 
shown stored at address 0864, This should be 
086A. 

The interface connections to the Junior 
Computer (see figure 8) mentioned in the 
article only refer to the JC in its extended 
version, In order to interface the talking 
board to the main JC board (without the 
extension) the following alternations have to 
be made to the left of the interface circuit 
diagram: A13 must be replaced by A12, A15 
by K4 (and a 1K pull-up resistor) and A12 
by A13. The interface address range will then 
be: 1000... 1003 instead of 2000... 2003. 


we 


Revolution Counter (E77) 

Unfortunately, the counter counts two pulses 
instead of one for every revolution. To rectify 
this, link pin 3 of Schmitt trigger N8 to the 
count inhibit input (pin 26) of IC1, Pin 26 
is grounded on the board printed circuit 
board, so that some tracks will have to be 
broken. 


Mail order multimeters 
The Sanwa range of high quality multimeters 
is now available to electronics enthusiasts 


D.I.Y. Factory 

This factory has been designed to fill the 
needs of many who require a little extra 
covered area, It is available in a variety of 
shapes and sizes and is complete down to the 
last nut and bolt, Parts are manufactured in 
ready coloured steel and concrete for maxi- 
mum durability. Erection is fairly straight- 
forward and can be completed in 10 to 12 
months with the help of a friend, 

A handly booklet containing step-by-step 
instructions and exploded diagrams for as- 
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through a mail order service. A full colour 
brochure contains details of selected models 
and is available free from TOOLMAIL LTD. 
Prices start from around £20 with a wide 
range of performance specifications. 

Toolmail Limited, 

Parkwood Industrial Estate, 

Sutton Road, 

Maidstone, 

Kent ME15 9L2Z, 

Telephone: Maidstone 0622.672 736 


(2238 M) 


sembly is given free when the D.I.Y, Factory 
is purchased as a complete kit. The manu- 
facturers state that for best results some 
knowledge of site leveling, concrete mixing 
and crane driving are to be desired. 

It is regretted that, for technical reasons, kits 
cannot be sent by post. 

With apologies to: 

NEC Semiconductors (UK) Limited, 
Livingston, 

West Lothian, 


(2239 M) 


a 
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S40A EPROM programmer 


Elan Digital Systems Ltd has announced a 

new economy model programmer, the S40A. 

All the important basic functions are included 

such as: Key selection and programming of 

single and three rail EPROMs up to 64K 

sizes; full protection of these devices with 

English display of the exact failure con- 

ditions; extensive editing facilities; and key 

selection of RS 232 1/O interface. 

Added features are: 

1. All functions are key selectable without 
switches or personality modules, including 

device type, baud rates, formats and codes, 

2. Programming time is shortened without 
altering the device manufacturers specifi- 

cations. As little as a single byte may be pro- 

grammed virtually instantly on a previously 

programmed EPROM. 

3. Shorted data and adress lines are isolated 
to allow immediate and exact knowledge 

of which lines are shorted together, The unit 

may be used for automatic bare pcb testing 

and goods inwards verification, 

4, Independent selected areas of RAM and 
EPROM may be verified to give increased 

confidence after editing. 

5, English ASCII code may be entered and 
scroll displayed directly. This will allow 

the new higher level language micropro- 

cessor to be programmed directly. 

6. Byte strings may be searched and ex- 
changed automatically, and after block 

moves, absolute and relative addresses may be 

adjusted to coincide automatically. 

7. The principal programming and verifying 
functions may be fully controlled re- 


motely, The unit has been designed to accept 

Data 1/O or equivalent codes to allow direct 

replacement on computer or development 

systems. 

8. The S40A may now be expanded to the 
S50A EPROM Debug Simulator (EDS) 

which offers extended facilities for automatic 

break points, single stepping, target system 

register and RAM comtrol as well as multiple 

PROM simulation, 

The new high quality all metal housing of 

the S40A gives added durability while still 

allowing portability with the battery back-up 

option, 

Elan Digital System Limited, 

16-20 Kelvin Way, 

Crawley, 

West Sussex RH10 2TS’ 

Telephone: 0293.5 10448/9 


(2241 M) 


RFI filters 

Available now in the UK from sole Agents 
MCP Electronics Limited, the new SK (Super 
K) series is designed to reduce conducted 
noise to acceptable limits and is ideal for 
equipment generating noise to the power 


line or with high line to ground and line to 
line conducted emissions. 

Electrically available in 3, 6 and 10 amp at 
115 VAC, and 1.5, 4 and 6 amp at 250 VAC, 
the VSK version has a maximum leakage cur- 
rent of .6mA at 115 VAC and 1.25 mA at 
250 VAC. All offer a choice of termination 
styles; non rotating quick connect/solder, 
wire termination, or IEC connector, 

MCP Electronics Limited, 

38 Rosemont Road, 

Alperton, 

Wembley, 

Middlesex HAO 4PE, 

Telephone: 01.902 6146 


(2245 M) 


Fibre optics evaluation kit 

An inexpensive fibre optics evaluation kit, 
incorporating infra red transmitter, infra red 
receiver, 5 metres of terminated glass fibre 
lead and a comprehensive instruction booklet, 
is now available from Barlec Limited. Desig- 


nated the GR1, the kit costs just £ 31.72, and 
needs only a5 volt dc power supply to enable 
the user to transmit data at speeds up to 10 
Mbits/second, The booklet not only provides 
working instruction, but a great deal of infor- 
mation on fibre optic principles and tech- 
nology. 

Barlec Limited, 

Foundry Lane, 

Horsham, 

West Sussex RH13 5PX, 

Telephone: 0403.51881 


(2243 M) 


market 
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Temperature controller 

The CAL 7200, two-term, proportional/de- 
rivative, electronic, temperature controller has 
a control accuracy of typically better than 
+ 0.5°C. Rapid warm-up and negligible 
overshoot of set temperature point are 
features. The front bezel measures only 
48 x 96 mm. Temperature is set by means of 
a thumbwheel on the front panel. An analogue 
scale shows set point at a glance. To the left 


Aca 


CAL 7000 


of the scale, a ten bar LED displays any 
deviation from set temperature point. Above 
this display, independent LEDs illuminate to 
show mains on/off and controller switching 
status. An internal 16 A 250 V AC switching 
relay is derated to 10 A to enhance switching 
life. A series of standard temperature ranges is 
available between O and 1600°C. A useful 
option is the solid state relay that employs 
opto-isolation techniques. It is protected, 
both internally and externally, for use with 
resistive and inductive loads. 

Controls & Automation Ltd., 

Regal House, 

55 Bancroft, 

Hitchin, 

Herts, SG5 7LL. 


(2224 M) 


Polaroid ultrasonic transducer 

The electronics of Polaroid’s unique ultrasonic 
automatic focusing system fitted to their 
Polasonic instant picture camera are now 


available in an economical ‘designer's kit’ to 
facilitate engineering experimentation into 
the extended use of the system for science 
and industry. The kit contains a board similar 
to the one used in Polaroid’s autofocus 
cameras, two wafer-thin Polapulse batteries, 
wiring assemblies, an LED (light emitting 
diode) readout and a technical manual. 

Less than 4 cm in diameter, the electrostatic 
transducer is the key element in Polaroid’s 
autofocus system. Distance is determined by 
electronically clocking the time required for 
high-frequency sound to travel from the 
transducer to an objet and echo back to the 
transducer. The transducer consists of a thin 
gold-coated foil stretched over a concentri- 
cally-grooved aluminium plate. The foil is the 
moving element transforming electrical energy 
into sound waves and the returning echo into 
electrical energy. 

The electronic circuitry supplied in the kit 
activates the transducer. The transducer then 
emits inaudible, high-frequency ‘chirps’ lasting 
only 1/1000 of a second at 60, 57,53 and 
50 kHz—the same frequencies used in 
Polaroid autofocus cameras. Included in the 
circuitry is a crystal oscillator clock which 
times the interval between sending and 
receiving, and an ‘accumulator’ which stores 
electronic pulses, translating time to distance. 
The entire ‘electronic measurement’ process 
takes only 1.5 milliseconds at a distance of 
25 cm and 55 milliseconds at 9 m — accurate 
to within one percent. 


Lareasorac 
HANS 
Sant 


mI 


Polaroid’s ultrasonic ranging system — pion- 
eered for instant picture autofocus cameras — 
may easily be adapted or incorporated into 
areas where conventional measuring tech- 
niques are expensive, difficult, impractical or 
impossible; for instance, in fluid and bulk 
inventory control, in diagnostic medicine, 
machinery control, cybernetics, aviation and 
transportation, Early experiments have already 
resulted in prototypes of a ‘touchless’ cane 
for the blind, detecting distances and 
‘reporting’ proximity to obstacles by varied 
frequency signals. The system may also be 
programmed as an ‘electronic yardstick’ to 
turn off machinery or vehicles when a distance 
is reached. 

Business & Professional Publicity, 

Polaroid (UK) Limited, 

Ashley Road, 

St. Albans, 

Herts, AL1 5PR, 

Telephone: St. Albans (0727) 59191 


(2229 M) 


Mobile CB antenna 

With a height of 1.5 metres and an inductive 
matching unit at the base, the WHIPLASH 
totally conforms to the CB Licence require- 
ments. Infact, this antenna was specifically 
designed to work efficiently over the legal 
27 MHz frequency range. VSWR is a nominal 
1.1 to 1 at band centre rising to no more than 
1.5 to 1 at the band ends. Impedance is 
50 ohms and power handling has been safety- 
tested up to 100 watts. The antenna is omni- 
directional with vertical polarisation, The base 
internal winding is of large gauge double- 
enamelled wire. The base is fitted with the 
standard 3/8" screw fitting. 


The WHIPLASH is now available from CB and 
electrical dealers nationally at about £ 11.95. 
C. Brit Ltd, 

Unit 3.5 Wembley Commercial Centre, 

East Lane, 

Wembley, 

Midd, HA9 7XD, 


Telephone: 01,908.2726 (2246 M) 
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS: 


Available at your INVEST GOp AND MAKE 
Rrarennter., £2.40 net profit 


Buy Ambit’s new concise component catalogue and get £1 
vouchers. Use them for a £1 discount per £10 spent. But even 
without this, you will still find WR&E offers the low prices, 
fast service and technical support facility second to none. 


Here are some examples from the current issue: 


Z80 SERIES _|.C. SOCKETS. DISCRETES BC5S56 12p 
280A A range of high quality, low cost, BC237 28K168 
Z80ADRT low profile DIL sockets ideally suited  BC238 4310 
Z80APIO for both the OEM and hobbyist. All 2TX238 5176 
Z80ASI0/1 1 types feature double sided phospher BC239 BC640 23p 40823 
Z80ASIO0/2 1 bronze contacts, tin-plated for low BC307 2SC1775A 22p 3SK45 
Z80ASI0/9 1: contact resistance. BC308 2SA872A 3SK51 
22 x 0.3" 20p BC309 2SD666A 3sk60 
22x 0.4" 20p BC413 2SB646A 3sk88 
24x 0.6" 22p BC414 2sD668A MEM680 
28x 0.6" 25p BC415, 2SB648A BF960 
p 40x 0.6" 35p BC416 BF256 BF961 
20x04" 19p 42x 0.6" 38p BC546 BF963 
XTALS 
VOLTAGE REGULATORS 1MHz 


: t Prices shown exclude VAT. Postage 
sateen. hee, aa 50p per order (UK). ACCESS/ 
780 1A T0220 ad] os ; BARCLAYCARD may be used with 
78G 1A TO-3 adj pos " yi epee! or telephone orders - official 


78HSA TO-3 Sv pos on application, and a 
78H5A TO-3 12v pos i 6.5536MH2 24 special prize for those who road our 
78HGS5A TO-3 adj pos e 7MHz ed: lully - a free 4 or BMHz 
79HG5A TO-3 adj neg R MHz i Iter with every CPU IC you 
LM317,5A adj pos F 9MHz i buy - just clip out the paragraph and 


LM337,5A adj neg ; 10MHz ; attach it to your order, E&OE. 
78S401.5A adj pos swrog 1.20 11MHz 


8264 
TELEPHONE (STO 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG 
AMBIT internationalbininnieen Road, Brentwood, Essex 


Mail to: 
ELEKTOR PUBLISHERS., ELEKTOR HOUSE, 
10 LONGPORT, CANTERBURY. CT1 1PE. 


r 


Please attach magazine label here, list new address 
below, and mail six to eight weeks before you move. 
If you are receiving duplicate copies of Elektor, 
please send both labels. Or if you have a question 
about your subscription attach label here and clip 
this form to your letter, 
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SERVICES 


READERS 


Fi FA ee 


Many Elektor circuits are accompanied by printed circuit 
designs, Some of these designs, but not all, are also available 
as ready-etched and pre-drilled boards, which can be ordered 
from any of our offices. A complete list of the available 
boards is published under the heading ‘EPS print service’ in 
every issue, Delivery time is approximately three weeks. 

it should be noted however that only boards which have at 
some time been published in the EPS list are available; the 
fact that a design for a board is published in a particular 
article does not necessarily imply that it can be supplied by 
Elektor. 


Technical queries 


Please enclose a stamped, self-addressed envelope; readers 
outside UK please enclose an IRC instead of stamps. 


Letters should be addressed to the department concerned — 
TQE (Technical Queries). Although we feel that this is an 
essential service to readers, we regret that certain restrictions 
are necessary: 

1. Questions that are not related to articles published in 
Elektor cannot be answered. 

2. Questions concerning the connection of Elektor designs 
to other units (e.g. existing equipment) cannot normally 
be answered, owing to a lack of practical experience 
with those other units. An answer can only be based 
on a comparison of our design specifications with those 
of the other equipment. 

3. Questions about suppliers for components are usually 
answered on the basis of advertisements, and readers can 
usually check these themselves. 

4. As far as possible, answers will be on standard reply 
forms, 


We trust that our readers will understand the reasons for 
these restrictions. On the one hand we feel that all technical 
queries should be answered as quickly and completely as 
possible; on the other hand this must not lead to overloading 
of our technical staff as this could lead to blown fuses and 
reduced quality in future issues. 


MUSIC KITS 


ALL WITH PRINTED CIRCUIT BOARDS! 


Kimber-Allen Keyboards See Lists] Orum-synthesiser SETI19 50.11 
128-Note Sequencer SET76 120.45 Enlarger Timer _ SET93 39.22 
16-Note Sequencer  SET86 64.63 | Formant Synthesiser See Lists 342.71 
3-Channel Mixer SET107 21.50 | Frequency Doubler SET98 11,75 
3-Microphone Mixer SET108 12,99 | Funny Talker SET99 16.55 
6-Channel Mixer SET9O 96.67 | Guitar Effects SET42 15.92 
Analogue Reverb SET83 45.92 | Guitar Multiprocessor SET85 79.15 
Audio Effects SET105 15.12 | Guitar Overdrive SETS6 21.17 
Chorosynth SET100 125.04 Guitar Sustain SET75 11.77 
Compressor SET120 25.05 | Headphone Amplifier SET104 21.15 
Digital Reverb SET78 75,50 | Metronome SET118 10.58 
Discostrobe SET57 39:78 | Microphone Preamp SET61 11,32 


Noise Limiter SET97 15.96 


NEW LIST NOW READY! 


SEND S.A.E. FOR FREE COPY 


P.E, Minisonic Synth. SET38 181,56 
Phaser SET88 21.08 
Phasing & Vibrato SET70 36.25 
Practice Amplifier SET106 22.15 


String Ensemble SET77 
Switched Treble Boost SET89 12.51 
Synthesiser Interface SET81 9.49 
Transient Generator SET63 16.86 


Pulse Generator SETI15 24.84 Tremelo SETI16 13.47 
Rhythm Generators SET103 Tuning Fork SET46 37.04 
Ring Modulator SET87 Voice Operated Fader SET30 9.85 
Sewar SET101 Voice-scrambler SETI17 21,81 


Signal Tracer SET109 
Simple Phase Unit SET25 4 
Smooth Fuzz SET91 11.68 
Speech Processor SETI10 12.18 
Split-phase Tremolo SET102 29.98 
Sets include PCBs, U.K. P. & P., 15% VAT, Res, Caps, S’C.s, Pots, 
Knobs, Sw's, SKTs, Wire, solder, Box, Photocopy of original TEXT. 
Fuller details and more great kits in our FREE catalogue. 
Prices correct at press, E & O.E., subject to stock. 
Delivery frequently by return but please allow 14 days. 


PHONOSONICS 


Dept. EL21, 22 High Street, Sidcup, Kent, DA14 6EH. 
Telephone: 01-3026184 


Voltage Cont. Filter SET65 15.58 
Wah-wah SETS8 14,01 
Waveform Generator SET112 23.13 
Wind and Rain Unit SET28 11,39 


loniser ZD13 ... 

Scrambler 81142 

Talk Funny 80054 

Parametic Equaliser 9897-1/2 
VHF/UHF Modulator 9967 

Sewar 80009 

Colour Generator 80027 

Aerial Amplifier 80022 

Guitar Pre-Amp 77020 

Analogue Reverb (1 x SAD 1024) 9973 
Elektornado 100 watt amp 9874 ,... 
Clap Switch 79026 

Consonant 9945 

Metal Detector 82021 


Power Supplies or Cases not included in above projects. Reprints of above 
projects 40p extra (plus S.A.E. if no kit required). 

Personal callers please ring to check availability of kits, Alll prices include 
Post and VAT. 

Business hours Mon. ~ Frid, 9,00 to 6.00 p.m. (1.00 p.m. Thurs.) 

Sat, 9,00 to 4.30p.m, Barclaycard/Access accepted. 


T.POWELL, Advance Works, 44 Wallace Road, London N1 1PQ 
tel. 01 226 1489 


Printed circuit boards from individual 
drawings, photography, prototypes, small/ 
medium runs. 


Resist coated glass fibre laminate for DIY 
no unusual chemicals required. Photo- 
graphic positives and PCBs for those designs 
not offered by Elektor from issue no. 18 
onwards. 


Drawing materials, 
Etch resist transfers, 
Selected range accessories and components. 


Send 20p for catalogue. 


Ramar Electronics Services Ltd. 
Masons Rd. Stratford on Avon CV37 ONF. 
Tel. 4879 
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a very special magazine 
for a very special price 


Increasingly in demand, amongst 
electronics hobbyists and professionals ! 


eleltor 


A 1982 subscription delivered direct to your door 
for £ 6.50 - saving £1.30 on the cover price. 


That’s what we call a real offer ! 


Complete the Elektor Readers Subscription and order card, and your cheque/P.O. for £ 6.50. 
It’s probably the best deal you'll make in 1981 


Because of steadily increasing postal charges this offer can only apply to the U.K. Mainland. Subscriptions overseas 
by post remain the same as last year! Even though the cover price and postage have increased. 

We hope you all agree that this is fair to everyone. 3 
P.S. If you live overseas and really can’t wait to get your hands on Elektor 

we will rush you a copy every month by airmail for £ 17.50. 

Wherever you live don’t forget to order your 1982 Binder. 
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ra. 4 81 ROBOTICS 
iC POCO ME UT EN COMPONENTS SYSTEM 


Device Price | Device Price 
MEMORIES REGULATORS 
7805 


Device Device + 16 Programmable channels. 

7aisii 7418258 Ot Rugged specification fitted with anit-spike devices. 

Complete system, attractively encased with 8 AMP 50 VA 
internal power pack. 

Input/Output specification 6 - 12 V Nominal 48 V Maximum 
DC working. 8 Outputs rated 1 AMP. per output. 

Works with 16K Memory. 

Home projects to industrial application, and just plugs in. 
£59-95p inclusive + P,P. £2-50p. 


He GM.S.ELECTRONICS 


10040, i : 
4116 150ns 83 | 50 FAMILY K ; 84 UNIT 5, CRANBOURNE CLOSE, 
4118 200ns t 3 r r NORBURY. 

MISS SW16 4NG, 01-679-5205. 


DIL SOCKETS 

LOW PROFILE - 
POSITIVE LIGHT SENSITIVE 
AEROSOL LACQUER 


8 pn 
14 pin 
16 pn 
18 
20 pn 
22 pn 
ae 
40 pn Enables YOU to produce perfect printed circuits in minutes, 
Pre] Method: Spray cleaned board with lacquer. When dry, place 
LOW PROFILE « positive master of required circuit on now sensitized board. 
sata Expose to daylight, develop and etch. Any number of exact 
14 p10 t copies can of course be made from one master. Widely used 
S| 16 . i 
misie 030 | on t in industry for prototype work. 
Bra ’ FOTOLAK Pre-coated 1/16" Fibre-glass board 
PRICES DOWN 24 pn y Developer : 204mm x 114mm £1.50 
28 pn 54 Ferric Chloride 204mm x 228mm £3.00 
NOW MIDWICH'S PRICES ARE EVEN LOWER. 40 pn : 408mm x 228mm £6.00 


INCREASED BUSINESS HAS MEANT BETTER Buy | | CI se immatsoonm e800 
PRICES — AND WE HAVE PASSED THESE SAVINGS ON Hoe MSERION Plain Copper-clad Fibre-glass Single sided Double-sided 
Approx. 2.00mm thick. Sq. ft £2.00 

REMEMBER — MIDWICH IS UNIQUE! 3 3 Approx. 1,00mm thick. Sq. ft £1.50 £1.75 
FOR SERVICE ALL EX-STOCK ORDERS RECEIVED UP Clear Acrylic Sheet for making master 12p 
10.400 PM DESPATCHED SAME DAY Postage & Packing 80p per order, VAT 15% on total 


Fol CIS 
FaUAUY Aes OUR 1? MONTE NO OUIBELE G.F. MILWARD ELECTRONIC COMPONENTS LTD. 
P.O. BOX 19, CASTLE DRIVE, PRAA SANDS, 


GUARANTEE 18432 Mie 
FOR PRICE —_LOWESI PUBLISHED PRICES INTHE | | 36864 MH2 PENZANCE, CORNWALL. Tel. 073 676 2329 


INOUSTRY 


2 
2 
a 8 


2114L-200ns | 1+0.03 


25+0.69 
21141-300ns 1.85 
{FOR ACORN ATOM) 
2708 450ns1+1. 


2716 450ns 
{single +5V) 
2716 350ns 
2532 450ns 


82838 SSS888888 


Sosseseasee8s 


2732 450ns 


2732 350ns 
4116 200ns 


Bau-sos 


4118 150ns 
5516 200ns 12.50 
6116 200ns 7.05 
6ITGLP 200ns = 9.50 
GITGLP 150ns 0.05 
CRT CONTROLLERS: 
EF6845P 0.50 
EFO364P 5.04 
EFO365P 62.00 
EFO366P 62.00 
rena 
ZB0A S10-2 


aI MK 3886 
Wese® MK 3886-4 


Sz 


eesssssss. 
ss 


RS8S88S8csaSS2SE85 
Bhsszs 


SSSss8sesey 


6800 FAMILY 
2.00 


BSSERSSSS 
aeessssss 


DATA CONVERTERS 
2N425E-8 


3. 
3. 
5. 
4. 
2 
8. 


Bsas8s 


2 
2 
56. 
14 
9. 
6 
3 


SS2iem: 
BaSa8S' 


CII Foy osc 
CONTROLLERS 


Ssceepes 2: 
SRSaRS5S 8 


BrannSacaco-Se-a--o= 


7418123 
7ALS124 CO une 
MODULATORS 
6 MH? 7 
8 Mie 40 


MOMBon Secs We stock more components at 
there 65 
Data Converter 


tens 158 CRICKLEWOOD 


DATASHEETS 
Photocopied Data 
Sheets availabe for 
mest product at 6p 


be page en 8D Massive range of transistors, diodes, opto, ICs, re- 


telephone for details sistors, capacitors, transformers, and the bits and 


"Reeromechanca pieces that are needed for projects, prototypes and 
ASCII Encoded . 

ope Loa repairs. 

8) Kear ; 
heen 4008 Thousands of standard and non-standard devices 


(Camage 2.00) always in stock, all at competitive prices. 


CASE 

Structured Foam 
Case for above 
including Stee! Base 


wo2143-01 
Wo169) 


MISCELLANEOUS 
SUPPORT CHIPS 
AY3-1015 
AY-3-1270 
AY-3-8910 
AY-5 +1013 
AY-5-3600 
AY-5-2376 
P8304 


SSSlSsRnss 


Bas88=38 


68850 5 
68000C4 110. 


RO-3-2513L k 8080 FAMILY 

RO-3-2513U 8085A 

ULN2B03A(L203) 

‘DVM CHIPS 

2N450€ 7.61 

2N450E OVMKIT 25.00 
Finished in Black 

NEW LINEARS: ., . rt 

{Nsotan oe Write in or call in person at 


tier ee Pail Cricklewood Electronics Ltd. 
Seabee ey (formerly a branch of Marshall’s) 


LM324N 
i Poner Supt or phone our hot line on 01 452 0161. 


eresrons 
SS8aasss 
SPSSBSRsssssSsssssssssese sesz2Nesssss 


UM348N 

LMSSSCN 
UMSSECN 
LM725CN 
UM741CN 
LM7470N E 
UM748CN 12 | 74810 


essssssss 
BRNGNERHS 


7418257 0.44 | Price each 10.05 


CRICKLEWOOD 
OFFICIAL MEM 4 HOUR TELEPHONE SERVICE FOR EN SUANTIY. ELECTRONICS LTD. 


ORDERS, VISA DISCOUNTS 
CREDIT CARD USERS 
WELCOME AVAILABLE A . 
PLEASE SEND S.AE.(20P) FOR OUR NEW 1982 CATALOGUE. FREE REPLIED PAID, 0 Cricklewood Broadwa y 


ENVELOPE WITH EVERY ORDER. ALL PRICES|EXCLUDE P & P ON ORDERS UNDER 
£10(50p) AND V.AT. (159%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH. London NW2 3ET 


ILLIREF| FOR OUT OF STOCK ITEMS IF REQUESTED. 
wees Tel. 01 4520161 


RA aha Nl on Crichtowood 


BURY ST. EDMUNDS, SUFFOLK IP33.1HQ 


TELEPHONE: (0284) 701321 TELEX: 817670 we try even harder, lea 
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ill) No.1 CLAYGATE ROAD, CAMBRIDGE CB1 4JZ. 
Tel. 0223 248257 Telex 817445 
COMPUTER ICs ae 40] 245 1.10] LM747 40 
2114-45098 | 4g 0| 248 bal meisia 3.00 
2114-200LP .99 | 54 12 249 ‘68 | MC1405_ 5.75 
2532 4.10 | 54 14 | 257 52] Mc14512 60 
2708 1.80 | 55 12 | 259 1.00] mc14515 1.00 
2716 1.95 | 73 21 | 261 3.00 | mc14516 68 
2732 4.10 | 74 ‘16 | 273 78| mc14526 68 
4116-150 .95 | 75 25 | 290 55 | MC14528 68 
4116-200 95 | 76 20 | 373 75 | MC14543 80 
5516 8.00 | 78 .20 | 374 .75 | MC14553 2.50 
6116-P3 5.75 | 83 45 | 377 90| mc14555 ‘40 
6800 3.25 | 85 70 | 378 70| MC1461G 1.09 
6802 4.25 | 86 115 | 390 62| MC1494L 4.25 
6809 8.75 | 90 30 | 393 55| MC1489P 57 
6810 130 | 91 78 | 445 1.40 
6821 1.70 | 92 35 | 541 1:30 
6845 9.75 | 93 .35 | 670 1.70 | 1C Sockets 
6850 1.60 | 95 44 8 pin .08 
B080A 2.20 | 109 22| a ; 
emer os EES 33 | Linear Ics i" pin 08 
8224 2.20 | 113 22) LM323K 4.18 pe : 
8228 4.00 | 114 22) Lm324 30| '8pin 4 
8255 3.90 | 122 40 | LM325 1.88 | 20pin “15 
Z80 CPU 3.75 | 123 42] Lm326 1.26 | 22 pin 18 
Z80 ACPU 4.85 | 124 99] 1m327 1.43] 24 pin 20 
Z80PI0 3.80 | 125 26] (M329 2.10 | 28 pin 26 
Z80 APIO 4.00 | 126 26 | LM3342 1,00} go pin 30 
Up-to-date electronics ZB80CTC 3.60 | 132 48) LM3362 = 1.25 : 
for labiand loteura 280 ACTC 4.78 | 138 36] LM337K 3.40 
145 76| LM337P 1.00 | Greta 
A i . a ‘ 148 1.08] LM338k 4.75 | =tyStals 
If you experienced difficulty in obtaining this Volta 151 30 | LM339 40 | 32.768KHz 98 
: : eet 153 30] LM341P 18.50] 1,000MHz 3.00 
magazine take this form along to your 7805 5V+ .48 | 154 ‘80 | Liu342P 15.50] 2;000MHz 2.82 
newsagent and ask him to reserve a copy for 7812 12V+ 48 | 155 45 | L348 60 | 2,562MHz 3.25 
ou each month 7815 15V+ 48 | 156 38] LM350. 3.80] 3,276MHz 1.00 
y' . gees ae ae 157 32] LM3524N 2.75 | 3,579MHz 1.00 
: V— 58 | 158 '32 | LM358 ‘40 | 3.932MHz 1.00 
To the newsagent: ene 7 beats 7912 12V— 58 | 160 40 | LM372 60 | 4,000MHz 1.58 
If you experienced difficulty in fulfilling our 7915 15V— 58 | 161 ‘40 | LM543 =. 2.60] 4,194MHz 1.85 
customers order, contact our distributors: am a Br 0 EM eee AO ccOMe 1Kae 
Seymour Press, 334 Brixton Road, 164 ‘48 | L567 85 §,120MHz 1.98 
166 '32 | LM703 30 | 6, ae 
London SW9 7AG. ms SERIES 173 30 | Lm706 $5] G,\4aMHz 1.26 
12] 174 ‘ag | L723 45 | 6/ z 1.50 
Surname 01-04 121175 ‘58 | LM726 75 | 10,000MHz 1.50 
05 14) 181 1.45 | LM733 . 
08 - 13 :20 | 190 ‘57 | LM741 
4 42 | 191 ‘87 
aa -22 12 | 192 65 
Initials 26 16 | 193 ‘47 | BUY 10 PCS & SAVE MONEY 
7 12 | 194 40 . 
28 16 | 195 40| Special Offers 
30 12 | 186 65 
Street/Ave./Blv 
2708 £17.00 


2716-450NS £19.00 
2532-450NS £40.00 
2732-450NS £40.00 


Introductory 6116-150NS £55.00 


Town 


Offer 5516 £80.00 

2114 £ 9,50 

ONLY £30 4116-150NS £ 9.50 

16k RAM EXPANSION 6809 £80.00 

BOARD FOR 2X 81 a0 es0'00 

Simply plugs into the 6821 £16.00 

existing expansion 

port to increase your LM323K £32.00 

programme 


storage by 16. 


WE GUARANTEE FACTORY PRIME PARTS. Competitive 
Prices — in Depth Stocks. FREE PRICE LIST — Please send 
SAE (20p in U.K.). Minimum Order £10.00, Please add 


£1.00 P&P + VAT 
Government, Colleges and Overseas Orders welcome 


IL 


advertisement 
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DISCO LIGHTING KITS 


DL1000K 

This value-for-money kit 

features a bi-directional 

sequence, speed of sequence 

and frequency of direction 

change, being variable by 

means of potentiometers and 

incorporates a master 

dimming control, Only £14.60 

DLZ1000K 

A lower cost version of the above, featuring 

undirectional channel sequence with speed 

variable by means of a pre-set pot, Outputs 

switched only at mains zero crossing points 

to reduce radio interference to a minimum. 
Only £8.00 

Optional opto input DLAI . seee 60D 

‘Allowing audio ("beat") —light response, 


DVM/ULTRA SENSITIVE 
THERMOMETER KIT 


This new design is based on 
the ICL7126 (a lower power 
version of the ICL7106 chip) 
and a 3% digit liquid crystal 
display. This kit will form the 
basis of a digital multimeter 
(only a few additional resistors and switches 
are required —details supplied), or a sensitive 
digital thermometer (—50°C' to + 150°C) 
reading to 0.1°C. The basic kit has a 
sensitivity of 200mV for a full scale reading, 
automatic polarity indication and an ultra 
low power requirement—giving a 2 year 
typical battery life from a standard 9V PP3 
when used 8 hours a day, 7 days a week, 
Price £15.50 


DO YOU LONG TO HEAR 
YOUR DOORBELL RING? 


Our latest kit SWes y 

you a pleasing three- 

hotenarmonigally ELECTRONIC DOOR + 

related tone sequence: >) - 

{not a microprocessor CHIME] 
| Qe 


controlled buzz or the 
same old ding dong) 
ata touch of a button. 
This kit, based on a new 
integrated cirouit, i 
supplied complete with 
a printed circuit board, 
loudspeaker and drilled —_ | , 


box and requires only 

9V battery and push button 

common to most households. 

It may also be switched by logic in such 

applications as car alarms, clocks, toys, 

P.A, systems, etc. The unit produces a 

150mW output and draws less than one 1uA 

from a PP3 battery when the tone ceases, 

Supplied complete with circuit and 

assembly instructions. 

IDEAL PROJECT FOR BEGINNERS— 
ONLY £5.00 


TRIACS 


400V Plastic Case (texas) 3A TIC206D ,. . 49 
taille Be 
1 236D .. 85p 
—s 16A TIC246D .. 96p 
25A TIC263D . 190p 

6A with trigger Q4008LT woeeey GSD 
BA isolated tab TXAL228B «12... 65p. 
DIR SG i raninuciiatnagscasioccnseurtl Oe 
Opto isolated triac MOG3020 0,64 /400V 110p. 


IF YOU CAN’T (REMOTE) CONTROL YOURSELF .. . 


Published remote control systems tend to be quite 
complex, requiring difficult-to-get components and a 


well-equipped lab to get them to work. If this 


Using infra-red, our KITS range trom simple on/off 


has put you a 
off making your own system we have just the kits for you. | 


controllers to coded transmitter/ receivers with 16 on/off 


Outputs or three analogue outputs for controlling, @.9., 


ALL PRICES 
EXCLUDE VAT 


Plug SOFTY 2 into the EPROM socket of your 
micro (280, 6800, 8035, etc.) prototype system 
and SOFTY 2 will operate as the ROM in your 
system but enable you to write data into any 
location, observe memory contents on any 
black & white TV and store the programme on a 
cassette recorder if required, 
Various editing facilities are also available, 
permitting bytes or blocks of code to be 
changed, inserted, deleted, etc., enabling the 
programme to be developed and run on the 
host computer. 
Alter “debugging” SOFTY 2 may be used to 
programme an EPROM (2716 or 2732). 
You can also use it as an intelligent EPROM programmer to copy EPROM's from a master or 
to/from tape. 
Housed in a black ABS case SOFTY 2 comes complete with a mains supply cable and 24-pin 
4.1.1, plug for connection to your prototype system and TV lead. 
FULLY BUILT AND TESTED—ONLY £169.00 
For further details of SOFTY 2 and the new Z80 Assembler/ Micro Controller-Menta 
available at just £115.00 please send stamped addressed envelope, 


THE PERFECT AID FOR “LAZYITIS” 


TV or Hi-Fi systems. The kits are easy to build and simple to set up—and they are extremely 
versatile, controlling anything from garage doors to room lighting just by adding the required 
output circuits, i.e. relays, triacs, etc. 

If you can design your own system, we stock a wide range of remote control components at 
very competitive prices 

We have compiled a booklet on remote control, containing circuits, hints, data sheets and 

details of our remote control kits and components. So don't control yourself — 
SEND US 30p and a stamped addressed envelope for your copy TODAY! 


THE MULTI-PURPOSE, TIMER HAS ARRIVED 


Now you can run your central heating, lighting, hi-fi system and lots 
more with just one programmable timer. Al your selection it is 
designed to control four mains outputs independently, switching on 
and off at pre-set times over a 7 day cycle, e.g. to control your central 
heating (including different switching times for weekends), just S 
Connect it to your system programme and set it and forget it the FFSE SS 
clock will do the rest. 
fs 


FEATURES INCLUDE— 
+ 0.5" LED 12 hour display. 
+ Day of week, am/pm and output status indicators. 
+4 zero voltage switched mains outputs 
+50/60Hz mains operation. 
% Battery backup saves stored programmes and continues time keeping during power failures 
(Battery not supplied). 
x Display blanking during power tailure to conserve battery power. 
+ 18 programme time sets 
% Powerful “Everyday” function enabling output to switch every day but use only one time set. 
% Useful “sleep” function—turns on output for one hour. 
% Direct switch control enabling output to be turned on immediately or after a specified 
time interval. 
+ 20 function keypad for programme entry. 
+ Programme verification at the touch of a button. 
THERE HAS NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE— 
ONLY £45.00 
(including components, assembly and programme instructions in an attractive case). 


Our Lamp Dimmer Kit with INFRA 
RED REMOTE CONTROL will enable 
you to switch the lights on or off, and 
set the brightness, at a push of a 
button without leaving your armchair, 
water-bed, etc. Not only will you save -~ 
time but it has also been estimated 
that the savings in shoe leather and 
carpet wear alone would pay for this 
unit in approximately 1.3697 years 
or more! 


This unit has considerable practical 
uses, especially for the old, infirm 
and disabled. It works like a 
conventional dimmer, enabling you 
to switch the lights on or off, or to 
dim them to whatever brightness 
you require, by touch or using the 
hand-held infra red transmitter. 
When assembled, it fits into a 
plaster depth box’ to replace your 
conventional switch or dimmer 
with no rewiring, 


TORGOOK Dimmer Kit...... £14.30 
MK6 Transmitter Kit . +£4.20 
We also still sell our highly popular 
TO300K Touch Dimmer Kit at £7.00 
and the LD300K rotary controlied 
Dimmer Kit at only £3.50 
All_kits contain all necessary 
components and full instructions, 
You only need a soldering iron 
and cutters. 


24 HOUR CLOCK/APPLIANCE TIMER KIT 


Switches any appliance up to 1kW — CT1000K Basic Kit........ ib apeaise ase 
10x (56/131 x 71mm)... . 


onand off at present times once per 
day. Kit contains: AY-5-1230 IC, 
0.5" LED display, mains supply, 
display drivers, switches, LEDs, 
triacs, PCBs and full instructions. 


CT1000K 


(Ready Built). , 


Add 50p postage & packing + 15% VAT to total. 
Overseas Customers: 


+ 214,90 
- £17.40 
£22.50 


Add £1.50 (Europe), £4.00 (elsewhere) for p&p. 
Send S.A.E. for further STOCK DETAILS. 
Goods by return subject to availability. 


OPE 


ELECTRONICS 


11 Boston Road = 


Access 


‘ang 
BARCLAYCARD 


9am to 5pm (Mon to Fri) 
10am to 4pm (Sat) 


LT GARAGE 
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sc/mputer «) 
EKT' Oo (\ enorme 


‘sc/mputer « 


\ build your own 


“microcomputer system A A 


|» 300 


ieicor publehors Lid. 


‘A salectan of vome of the 
most rterealerg construction 
seojocts m yokime £ (1078) 

CLELEKTOR magaring, 


JUNIOR COMPUTER BOOK 1 — for anyone wishing to become familiar with (micro)computers, this book gives the opportunity to build and 
program a personal computer at a very reasonable cost. 
Rrlce— UK 5 vik ee a iece ed a a en £4.50 OVESOAS ioe. ceraccaner ay anaes ie aa twigeeseny) pine ireroranecrcar cars C £4.75 


JUNIOR COMPUTER BOOK 2 — follows in a logical continuation of Book 1, and contains a detailed appraisal of the software. Three major 
programming tools, the monitor, an assembler and an editor, are discussed together with practical proposals for input output and peripherals, 


Price UK gc ae Gee Wein od rm won whee Eien oe £4,75 Overseas sfiravva iat 5 a S060 ly MYT & Site, Few Ma omON £5.00 
JUNIOR COMPUTER BOOK 3 — the next step, transforming the basic, single-board Junior Computer into a complete personal computer 
system. 

Price iU Kesscvttteninne sinatra danatnciatss pte ial ot \aPaAn ie £4.75 OVERSEA! 5 sécsrai cca ai weak Asics Succeecigin (8 elm a aac We ecto aba £5.00 
300 CIRCUITS for the home constructor — 300 projects ranging from the basic to the very sophisticated. 

PRCOPUWK, ba 3 Fas Din ae WE tm aha aha NSeE £3.75 OVGPSORS as sousec:-a ace Ramune iy OOS Ow a ETS £4.00 


DIGIBOOK — provides a simple step-by-step introduction to the basic theory and application of digital electronics and gives clear explanations 
of the fundamentals of digital circuitry, backed up by experiments designed to reinforce this newly acquired knowledge. Supplied with an 
experimenter’s PCB. 

RECO UIC Aah eh ewedarar dh: of bias wpe apatennn dg UMN. etd £5.00 OVENSEAS ipegair ro Fa se ergiON ood a vies ts Gna £5.25 


FORMANT — complete constructional details of the Elektor Formant Synthesiser — comes with a FREE cassette of sounds that the Formant is 
capable of producing together with advice on how to achieve them, 

PH CO sie a cocoa gap tyes din, duft, 48:98) RALADSRC MUO MAD AA DY Mae £4.75 Overseas inves ciate uksiteteleliere. iatienelel-slaneienera stators £5.00 
SC/MPUTER (1) — describes how to build and operate your own microprocessor system — the first book of a series — further books will show 


how the system may be extended to meet various requirements. 
RECO UK 5s 5 i ecard i ok bee en Hw eb as £3.95 OVERSBASE sss; acd ek ON bb hw late os, Gi eee La acai £4.20 


SC/MPUTER (2) — the second book in the series. An updated version of the monitor program (Elbug Il) is introduced together with a number 
of expansion possibil . By adding the Elekterminal to the system described in Book 1 the microcomputer becomes even more versatile. 


Price —UK ... £4.25 Overseas. Vasc, gta alata a cutee, 5a Wuane ne ope abe £4.50 
BOOK 75 —a selection of some of the most interesting and popular construction projects that were originally published in Elektor issues 1 to 8. 
PRICE AU KG aticetsereatntaa, oc 2.85? lo, ofa) olga) teenie oS Gi Sol £3.75 OVENSCRS! 9 fa A tasatePang eden ulate) va ie (deere sei catiern gy © Ae £4.00 


TV GAMES COMPUTER — this book provides a different — and, in many ways, easier — approach to microprocessors. The TV games com- 
puter is dedicated to one specific task, as the name suggests. This provides an almost unique opportunity to have fun while learning! 
PriceUK ss arene dre te Sot a ey ae 2s Be £5.00 QVGrSCAS ie vcc.ca ote ounyeysy, an el In veln @ anesvnes aah ss aye an in £5.25 


When ordering please use the Elektor Readers’ Order Card in this issue (the above prices include p. & p.) 


advertisement 


Reputed electronic components’ trading house with over 20 years 
experience in India is interested in representing well established 
foreign manufacturers on an exclusive basis in India. 


Write to Head Office — 


PRECIOUS ELECTRONICS CORPORATION 


Bombay Head Office Madras Branch Office 
3, Chunam Lane, 8, Anthipattan St., 
Lamington Road, Mount Road, 
Bombay 400 007, Madras 600002. 
India. India. 

Phone: 842718 


Journal Division 
11, Kiln Lane, 
Lamington Road, 
Bombay 400007, 
India. 


Phone: 367 459 
369478 
Cable: DEEPTILAMP (Girgaum, Bombay, India) 


If you find an ad 
unacceptable, 


don’t turn the page: 
turn to us 


The Advertising Standards Authority. 
If an advertisement is wrong,we're here to put it right. 
ASA Ltd, Brook House, Torrington Place, London WCIE. 7HN. 


READERS’ 
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ELECTROVALU 


CATALOGUE ‘82 


ESSENTIAL READING FOR :— 


THE ELECTRONICS 
ENTHUSIAST 


THE COMPUTING FREAK 


THE EQUIPMENT. 
MANUFACTURER 


Popular components from our "CATALOGUE'S2", all 
prime stock, no seconds or fall outs. Buy in quantity for 
best value. 


COMPONENT PACKS 


CP1: 100 ceramic capacitors from 1.8p to .1u, The 
selection is determined by the popularity of different 
values, Price £4.20 
Resistor Decade Packs: 1/3 W, 5% tolerance; each pack 
100 items, selection determined by relative popularity 
of each value : £1.50 each pack 

RD1:1RO ~ 8R2; RD2: 10R ~ 82R; RDS: 100R ~ 820A 
RD4: 1K ~8K2; RDS: 10K — 82K; RD6:100K — 82K; 
RD7 : 1M — 10M, Price £1.60 each Decade Pack 


SEMICONDUCTORS, PACKS / SINGLES 
28 for £1.57 


PACKED WITH INFORMATION 
ON MORE THAN 6,000 STOCK 
ITEMS: ACTIVE AND PASSIVE 
COMPONENTS, BOXES, CASES, 
COMPUTER HOUSINGS, 


LOD30A red LED's (2.9mm) 


LD41A red LED's (5mm) 25 for £1.57 
1N4148 diodes : 25 for 680 pee POTS, SWITCHES, 
1N4007 (1000V, 1A) diodes 25 for £1.30 : ; 
1N5402 (200V, 3A) diodes 25 for £2.80 EVERYTHING FROM R's AND 
BC107/ BC109 ; 25 for £2.97 C’s TO COMPUTING SYSTEMS 
BC182/182L / 183/ 1891. / 184/184L: 26 for £2.00 


ALL ITEMS BRAND NEW 
AND GUARANTEED 


SPEEDY MAIL ORDER 


BC212/212L / 213/214 / 214L : 25 for £2.80 


Other popular items: unit prices 


80139 30p VOLTAGE REGULATORS SERVICE 

80140 32p 7805 / 12/15/24: 65p 

TIP4IA ASp 7905 / 12/15/24: 85p No P/P charges on U.K. C.W.O. 
TIPA2A — 5p 7aL06 / 12/18/24: 320 orders over £5.75 inc, V.A.T, 
T1p2955 64 18/24: 6p 

rere is Ps liaaal oe (add 40p handling charge if under) 
2N3819 - 22 PLEASE ADD 15% V.A.T, TO 
2N3055 70p Othor IC's TOTAL VALUE OF ALL 


4001: 18p; 4011; 19p 
4013: 40p ; 4017: 80p 


UNOS NESS: 23; 7555: B6p 
CA3140 : 40p 


280A : £7.50 


ORDERS 


FOR YOUR COPY OF 
CATALOGUE 82 please send 70p 


LM380N : 99, 
ZB0APIO: £6.25 LUSBT TRL (includes 70p voucher to be 
SAGE DART NEE TLO?1: 45p; TLO72: 75p reclaimed against orders valued 
}6 (250nS) : £1,30 TLO74 : £1.20 £10.00 or over). 
4116 (300nS) : 90p 2N414 = £1.22 


2508 (+5V): £4.00 
2516 (#5V): £4.00 


SXSPECIAL OFFER 


Please mention this journal when ordering or writing to us. 


FOR EV BARGAINS LIST and 
useful News Sheet, send S.A.E. 


25 x 4116 (300nS) £20.00 only. SHOP HOURS: 9-530 


ELECTROVALUE LTD, Dept. EK 282 28 St, Judes Road, Englefield Green, Egham, Surrey, TW20 OHB 
Phone Egham 33603 (STD 0784 London 87). Tolex 264475 
Northern Branch (Personal Shoppers only) : 680 Burnage Lane, Burnage, Manchester, M19 INA. Phone (061) 432 4945 


CLASSIFIED 


ADS 


We invite our readers to in- 
sert advertisements into 
our ‘Classified Section’. 


If you have something to 
sell, exchange, or buy, fill 
in this form and send it to 
us with your remittance. 


The rate (prepaid) is 20p 
per word. Minimum charge 
is £2.40 (12 words). Please 
read Conditions of Accept- 
ance on Classified ads. page. 


When completing the form 
use CAPITAL LETTERS, 
one word per box. Your 
advertisement must include 
your address or telephone 
number. Please also add 
your name and full address 
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U 
n 


AITKEN BROS. & CO. 
35 High Bridge 
Newcastle-upon-Tyne 
NE1 1EW 

Tel. 0632 26729 


ALPHA SOUND SERVICES 
50 Stuart Rd., Waterloo 
Liverpool 22 

Tel. 051 928 7862 


N.R. BARDWELL LTD. 
288 Abbeydale Road 
Sheffield 7 

Tel. Sheffield 52886 


S. BELL TV SERVICES 
190 Kings Road 
Harrogate HG1 5JG 
Tel. Harrogate 55885 


CASEY BROTHERS 
Palladium House 
Boundary Road 

St. Helens 

Merseyside WA10 2LL 
Tel. 0744 27873 


DERWENT RADIO 

5 Columbos Ravine 
Scarborough, N. Yorkshire 
Tel. 0732 63982 


D.I.M.E.S. ELECTRONICS 
Hobby Shop 

1/3 Ellis Street 

Peterhead 

Grampian AB4 6JR 

Tel. 0779 77515 


ELECTRONIC ASSEMBLY 
SERVICES 

Bright Street Works 

Bury, Lancs. BL9 6AQ 

Tel. 061 764 7634 


ELECTROVALUE LTD. 
680 Burnage Lane 
Manchester M19 1NA 
Tel. 061 432 4945 


ELECTRO SUPPLIES 
GA Todd Street 
Manchester 

Tel. 061 834 1185 


GREENBANK ELECTRONICS 


94 New Chester Road 
New Ferry, Wirral 
Merseyside L62 5AG 
Tel. 051 645 3391 


A.MARSHALL (London) LTD. 


85 West Regent Street 
Glasgow G2 20D 
Tel. 041 332 4133 


AMID WinkeiRre 


A DIRECTORY OF ELECTRONIC COMPONENT SUPPLIERS TO ELEKTOR READERS 
IF THERE IS A COMPONENT SHOP IN YOUR AREA NOT LISTED BELOW PLEASE LET US KNOW 


PROGRESSIVE RADIO 
93 Dale Street 

Liverpool L2 2JD 

Tel. 051 236 0982 


SAPPHIRE ELECTRONICS 
93 Domestic Street 

Leeds LS11 9SG 

Tel. Leeds 468017 


SHUDEHILL SUPPLY CO.LTD 


53 Shudehill 
Manchester M4 4AW 
Tel. 061 834 1449 


SPECTRON ELECTRONICS 
MANCHESTER LTD. 

7 Oldfield Road 

Salford 

Greater Manchester 

Tel. 061 834 4583 


CARDIGAN ELECTRONICS 
Chancery Lane 

Cardigan 

Dyfed 

Tel. 0239 614483 


CRYSTAL ELECTRONICS 
40 Magdalene Road 
Torquay, Devon 

Tel, 22699 


DURRANT RADIO 
(COMPONENT SERVICE) 
9 St. Mary’s Street 
Shrewsbury, Shropshire 
Tel. 61239 


G.M.T, ELECTRONICS 
P.O. Box 290 

8 Hampton Street 
Birmingham B19 3JR 
Tel. 021 233 2400 


L.F. HANNEY 

77 Lower Bristol Road 
Bath BA2 3BS, Avon 
Tel. 0225 24811 


A.MARSHALL (London) LTD. 
108A Stokes Croft 

Bristol 

Tel. 0272 426801 


MONOLITH ELECTRONICS 
co.LTD. 

5/7 Church Street 
Crewkerne 

Somerset 

Tel. 0460 74321 


P.A.T.H. ELECTRONIC 
SERVICES 

369 Alum Rock Road 
Birmingham B8 3DR 
Tel. 021 327 2339 


RAMAR ELECTRONIC 
SERVICES LTD. 

Masons Road 
Stratford-on-Avon CV37 INF 
Tel. 4879 


STEVE’S ELECTRONICS 
SUPPLY COMPANY 

45 Castle Arcade 

Cardiff CF1 2BU 

Tel. 0222 41905 


AMBIT INTERNATIONAL 
200 North Service Road 
Brentwood 

Essex 

Tel. 0277 230909 

Telex 995194 Ambit G 


ARROW ELECTRONICS 
Coptfold Road 
Brentwood 

Essex 

Tel. 0277 219435 


AUDIO ELECTRONICS 
301 Edgware Road 
London W2 1BN 

Tel. 01 724 3564 


BI-PAK SEMICONDUCTORS 
3 Baldock Street 

Ware, Herts. 

Tel. 0920 61593 


CAVERN ELECTRONICS 
94 Stratford Road 
Wolverton 

Milton Keynes 

Tel. Milton Keynes 314925 


CHARLES TOWN 

89 Carrington Street 
Nottingham 

Tel. 868933 & 55489 


CHROMASONIC ELEC- 
TRONICS 

56 Fortis Green Road 
Muswell Hill 

London N10 3HN 

Tel. 01 883 3705/2289 


CONTOUR ELECTRONICS 
23 High Street 

Stanstead Abbotts 

Ware, Herts. 

Tel. 0279 415717 


COSSOR ELECTRONICS 
The Pinnacles 

Elizabeth Way, Harlow 
Essex CM19 5BB 

Tel. 0279 26862 


CRICKLEWOOD ELECT- 
RONICS LTD. 

40/42 Cricklewood Broadway 
London NW2 3ET 

Tel. 01 452 0161 


C.T.S. LTD. 

20 Chatham Street 
Ramsgate 

Kent CT11 7PP. 
Tel. Thanet 54072 


D.P. HOBBS 
11 King Street 
Luton 


Beds. 

Tel. 0582 20907 
ELECTROVALUE LTD. 
28 St. Judes Road 
Englefield Green 

Egham 


Surrey TW20 OHB 
Tel. Egham 3603 


ELEY ELECTRONICS 
100/104 Beatrice Road 
Leicester 

Tol. 871522 


J.T. FILMER 

82 Dartford Road 
Kent DA1 3ER 
Tel. 0322 24057 


FOREWAY SERVICES 
19 Old High Street 
Headington 

Oxford 

Tel. 0865 


FRANK MOZER LTD. 
5 Angel Corner Parade 
Edmonton 

London N18 

Tel. 01 807 2784 


G.B. GARLAND BROS. LTD. 
Chesham House 

Deptford Broadway 

London SE8 40N 

Tel. 01 692 4412 


GLOBAL SPECIALTIES 
CORP. (UK) LTD. 

Shire Hill Industrial Estate 
Saffron Walden 

Essex CB11 3AQ 

Tel. 0799 21682 


GREENWELD ELECTRONICS 
443E Milbrook Road 
Southampton SO1 OHX 

Tel, 0703 772501 


HARRINGTON COLORVISION 
9 Queen Street 

Colchester 

Essex 

Tel. Colchester 47503 


HENRY'S RADIO 
404 Edgware Road 
London W2 

Tel. 01 723 5095 


KAYS ELECTRONICS 
195 Sheffield Road 
Chesterfield 
Derbyshire 

Tel. 0246 31696 


MAPLIN ELECTRONIC 
SUPPLIES LTD. 

P.O, Box 3 

Rayleigh 

Essex SS6 8LR 

Tel. 0702552911 


Shops at: 

159-161 King Street 
Hammersmith 
London W6 

Tel. 01 748 0926 


and 
284 London Road 
Westcliff-on-Sea 


Essex 
Tel. 0702 564000 


A. MARSHALL(London) LTD. 
325 Edgware Road 

London W2 

Tel. 01 723 4242 


MAYDALE ELECTRONIC 
SERVICES 

2 Wellesley Parade 
Godstone Road 
Whyteleafe 

Surrey CR3 OBL 

Tel, 08832 5169 


MAYS OF CHURCH GATE 
12/14 Church Gate 
Leicester LE1 4AJ 

Tel. 58662 


NOBLE ELECTRONICS 
26 Lloyd Street 
Altringham 

Cheshire WA14 2DE 
Tel. 061 941 4510 
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PHONOSONICS 
22 High Street 
Sidcup 

Kent DA14 6EH 
Tel. 01 302 6184 


T. POWELL 
Advance Works 
44 Wallace Road 
London N1 

Tel. 01 226 1489 


QC TRADING 

21 Green Lanes 
Palmers Green’ 
London N13 4TT 
Tel. 01 889 7593 


RB ELECTRICAL & 
ELECTRONICS 

24 Springfield Park 
Hollyport 
Maidenhead 

Berks. 

Tel. 0628 39798 


BRIAN J. REED 
161 St. John’s Hill 
Battersea 

London SW11 
Tel. 01 223 5016 


SERVIO RADIO LTD. 
156 Merton Road 
South Wimbledon 
London SW19 

Tel. 01 542 6525 


SMITHS OF EDGWARE ROAD 
287/289 Edgware Road 

London W2 1BE 

Tel. 01 723 5891 


SWANLEY ELECTRONICS 
P.O. Box 68 

Swanley, Kent 

Tel. 64851 


TECHNOCRAFT 
143 Tankerton Road 
Whitstable, Kent 
Tel. 0227 265097 


TECHNOMATIC LTD. 
17 Burnley Road 
London NW10 

Tel. 01 452 1500 
Telex 922800 


TK ELECTRONICS 
11 Boston Road 
London W7 3SJ 
Tel. 01579 9794 


TRANSAM LTD. 
59/61 Theobald’s Road 
London WC1 

Tel. 01 405 5240/2113 


VERO ELECTRONICS LTD. 
Retail Dept. 

Industrial Estate 

Chandlers Ford 

Hants. SOS 3Z2R 

Tel. Chandlers Ford 2956 


AREA 4 


CHIP ELECTRONIC SERVICES 
37 Great William O’Brien Street 
Cork 

Ireland 

Tel. 021 502428 


THE ELECTRONIC CENTRE 
16 College Square East 
Belfast 1N 

N. Ireland 

Tel. Belfast 27357 


WM. B. PEAT & CO. LTD. 
25/26 Parnel Street 
Dublin 

Ireland 

Tel. 749973/4 


INTERNATIONAL 


Australia 


FRANK MATHIAS 
715 George Street 
(opp. Rawson Place) 
Sydney 2000 
Australia 

Tel. 211-5003 


VADELEC ELECTRONICS 
24 26 Avenue de I'Heleport 
1000 Bruxelles 

Tel. 02 218 26 40 

Telex 26061 


DANSK MINI RADIO 
Nr. Farimagsgade 
57 59 


1364 Copenhagen K 


AAGE NIELSEN EFTF 
1 Sortedam Dosseringen 
2200 Copenhagen 


HOBBY ELECTRONICS 
37 Nedergade 
5000 Odense 


FREDERIKSHAVE HOBBY 
ELEKTRONIK 

9 Havnegade 

900 Frederikshavn 


WK ELECTRONIC 
6 Skoletorvet 
8600 Silkeborg 


HOLTE ELEKTRONIK 
Holte Midpunkt 
2840 Holte 


LILLIE ELEKTRONIK 
89 Sondergade 
6500 Vojens 


ROTEC 
16 Jernbanegade 
4800 Nykobing Falster 


Finland 


AMERTRONICS OY 
Vesijarvenkatu 33 
SF-15140 Lahti 14 
Finland 


BEBEK ELECTRONIC KY 
Rautatiénkatu 16 
SF—15110 Lahti 11 

Tel. 918—40666 


BEBEK ELECTRONIC 
Pui Jonkatu 26—28 
SF—70100 Kuopio 10 
Tel. 971—117667 


METREX OY 

PL 91 

50101 Mikkeli 10 
SF Finland 


iceland 


SAMEIND HF 
PO Box 7150 
Grettisgata 46 
127 Reykjavik 
Iceland 

Tel. 91 - 21366 


India 


PRECIOUS ELECTRONICS 
CORPORATION 

3 Chunam Lane 

Dadasaheb Bhadkamker Marg 
Bombay 400 007 

Tel. 367459/369478 

also at 


9 Athipattan Street 
Mount Road 
Madras 600 002 
Tel. 842718 


RADIO & CRAFT PUBLICATIONS 
376 Lajpat Rai Market 

Delhi — 110006 

Tel. 277147 / 224666 


indonesia 


INEL CO 
JL Veteran 71 
Bandung 
Indonesia 


Israel 


ZUR ELECTRONIC CENTER LTD. 
1 Hagidem Street 

Menora Square 

Jerusalem 


ELCOM 
34170 Gorizia 
Via Angiolina 23 


Jordan 


GENERAL ELECTRONICS 
CORP. 

United Insurance Building 
King Hussein Street 

P.0.Box 182099 

Amman 

Tel. 24347 

Telex. 21262 NADERC — JO 
Cable NADERCO Amman 


Malaysia 


DEVICE ELECTRONICS (PTE) LTD. 
104 - 1st Floor 

Singapore Electrical and 

Electronics Hardware Centre 

Maude Rd./Kitchener Rd. 

Singapore 0820 

Telex No. 33250 


New 
Zealand 


ORBIT ELECTRONICS 
P.O. Box 7176 
Auckland 1 

New Zealand 


ALFA ELEKTRONIKK 
P.O. Box 118 
N-4480 Kvinesdal 


BLEKEN ELEKTRONIKK A/S 
Raadyrveien 32B 

N-3160 Stokke 

Tel. 033-36162 


ELNOR 
Haldensgt 5 
7000 Trondheim 


OSLO HOBBYSENTER A/S 
Herslebsgt. 14-15 

Oslo 5 

Tel. (02) 679050 


S.Africa 


PHILTRON PTY. LTD. 
P.O. Box 2749 
Pretoria 0001 


Sweden 


COILTRONIC 
Box 38 

183 21 Taby 

Tel. 08/768 32 61 


DATA SELECT ELECTRONICS 
Box 146 

S-183 22 Taby 

Tel. 46 762 514 16 


INKO’X AB 

Box 1057 

721 27 Vasteras 

KITEL DISTRIBUTION 


Box 21149 
$100 31 Stockholm 


WW 
AMID 
WWinkERe 
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Classified ads 


CONDITIONS OF ACCEPTANCE OF CLASSIFIED ADVERTISEMENTS 


1. Advertisements are accepted 
subject to the conditions appearing 
on our current rate card and on the 
express understanding that the 


Advertiser warrants that the advert- 
isement does not contravene any 
Act of Parliament nor is it an in- 
fringement of the British Code of 


Advertising Practice. 


2. The Publishers reserve the right 
to refuse or withdraw any advert- 
isement. 


3. Although every care is taken, 
the Publishers shall not be liable for 
clerical or printer’s errors or their 
consequences. 


RADIATION 


a) 

ar 'ECTORS 

DETEC 3 
AFTER PURCHASE 


VIEW THRU LENS P 


| THIS DOSIMETER 
WILL AUTOMATICALLY DETECT 
GAMMA AND X-RAYS 
@ UNIT IS SIZE OF FOUNTAIN 
PEN & CLIPS ONTO TOP POCKET 
@ PRECISION INSTRUMENT 
METAL CASED WEIGHT 202 
f@ MANUFACTURERS CURRENT 
PRICE OF A SIMILAR 
MODEL OVER £25 EACH 
British design & manufacture 
Tested & fully guaranteed 
Ex-stock delivery. 


inc vAT 
£6-95 Post & Pack 60p 
Ideal for the experimenter ! 
COMPLETE WITH DATA 


404 EDGWARE ROAD. LONDON W2 1ED 


Sveriges 
Elektor specialist 


Genom oss kan du prenumerera och 
bestilla alla ELEKTOR produkter. 
Samtidigt levererar vi alla ELEKTOR 
byggsatser till mycket laga priser 
(20-30% under marknadspriser). 
Som prenumerant hos Coiltronic far 
du all hjalp med dina problem. 


O Jag vill prenumerera pa Elektor 
O Jag vill ha ytterligare upplyssningar 
O Kontakta mig 


—-------- tel: —-—/-—--—— 
Skickas till: COILTRONIC 
Box 38, 18321 Taby. tel: 08/768 32 61 


4. The Advertiser’s full name and 
address must accompany each 
advertisement submitted. 


The prepaid rate for Classified 
Advertisements is 20 pence per 
word (minimum 12 words). Semi- 
display setting £5.50 per single 
column centimetre (minimum 2.5 
cms.). All cheques, postal orders, 
etc. to be made payable to 
Elektor Publishers Ltd. Treasury 
notes should always be sent by 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager, Elektor Publishers Ltd., 
10 Longport, Canterbury, Kent 
CT11PE, 


ELEKTOR TV GAMES COMPUTER and 
lots of programs £120. 
Phone MARLOW 73737. 


MEMORIES - 2716s (5 volt), brand new, 
full spec, guaranteed, £2.50 each, £9.25 for 
4, p&p + VAT inc, but add 20p with post 
orders under £5. Why pay more? Enquire re. 
other components. 

WESSEX COMPONENTS, 

17 CRIPSTEAD LANE, 

WINCHESTER S023 9SF. 


PRE-PACKED SCREWS, nuts, washers, 
solder tags, studding. Send for price list. A1 
SALES (EP), P.O, BOX 402, LONDON SW6 
6LU. 


PARAPHYSICS JOURNAL (Russian trans- 
lations): Psychotronic Generators, Kirliano- 
graphy, gravity lasers, Telekinesis. Details: 
S.A.E. 4x 9" to PARALAB, DOWNTON, 
WILTS. 


OSCILLOSCOPE SE LABS EM102. Dual 
Beam DC-10 MHz with Manual. Excellent 
condition. £100, 

Phone 01 863 4848, 


PRINTED CIRCUITS, Make your own 
simply, cheaply and quickly. Golden Fotolak 
Light Sensitive Lacquer — now greatly im- 
proved and very much faster. Aerosol cans 
with full instructions £2.25. Developer 35 p. 
Ferric Chloride 55 p. Clear Acetate sheet for 
master 14p. Copper-clad Fibreglass Board 
approx. 1mm thick £1.75 sq, ft. Post & 
packing 60p, 

WHITE HOUSE ELECTRONICS, 

P.O. BOX 19, 

PENZANCE, CORNWALL. 


ENGRAVED TRAFFOLYTE PANELS/ 
legend plates, give a quality finish to your 
design. Send drawing and details with S.A.E. 
for price to: 

HOWARD PLACE, ENGRAVER, 

48, TODD LANE NORTH, 

LOSTOCK HALL, PRESTON, 

LANCS, PR5 5US, 


SECURITY SYSTEM KITS...AIl com- 
ponents and full instructions. Send large 
S.A.E. for latest catalogue of advanced pro- 
jects for car, caravan and home. 
COMPU-TECH SYSTEMS, 

IND. EST., N. WALSHAM NR28 OAN. 

Tel. (0692) 405600. 


advertisers___ 
index | 


Ambit International 
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THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London E.4 01531 1568 


ENAMELLED COPPER WIRE 


SWG 1Ib 80z 40z 20z 
8 to 29 286 160 0.90 0.80 
30 to34 3.30 190 1,00 0.80 
35to39 340 2,00 1.10 0.80 
40to43 4,75 260 2.00 1.42 
44t0o47 837 532 3.19 2.50 
48to49 1596 958 6.38 3.69 


SILVER PLATED COPPER WIRE 


14to30 650 3.75 2.20 1.40 
TINNED COPPER WIRE 
14to30 3.85 236 1.34 0.90 


Prices include P&P, vat. Orders under £2 
add 20p. SAE for list of copper and resist- 
ance wire. Dealer enquiries welcome. 


MAKE YOUR OWN PRINTED CIRCUITS 


Etch Resist Transfers — Starter pack (5 sheets, lines, pads, 
I.C. pads) £2.00. Large range of single sheets in stock at 
43p per sheet. 

Master Positive Transparencies from P.C. layouts in maga- 
zines by simple photographic process. 2 sheets negative 
paper, 2 sheets positive film (A4) £2.10. Photo-resist 
spray (200ml) £3.25 (p + p 55p). Drafting Film (A4) 25p. 
Precision Grids (A4) 65p. 

20p stamp for lists and information, P&P 35p per order 
except where indicated. 


P.K.G, ELECTRONICS 
OAK LODGE, TANSLEY, DERBYSHIRE. 


Classified ads 


ELECTRONICS 


CRESTLEK KITS 


82026 FXC counter 

82046 Electronic gong 

82025 Teletext (complete kit) .. 
81143 T.V. games extension 
81155 Disco lights 

81567 Humidity sensor kit 

C.E. 9823 loniser kit 


ELEKTOR 
METAL DETECTOR 


Complete kit of parts 
including hardware 

| Casework including head 
Head assembly only 
Meter 100 A special 
Control kit 
4x 25k pots. 1 x 1k pot 
1x 3 pole 4 way switch 
1 handle switch 
1 push button 
Headphones inc. socket 
CMOS 4046 ICs per pair 


SPECIAL OFFER 


CE100 BEEWARE ALARM UNIT 
Protects your valuable CB rig and your car. 
Complete with fitting kit. Fits any 12 V neg. earth car. 


DONT TAKE THE RISK, FIT ONE NOW 


ONLY £ 19.95 


12” LEEDEX MONITORS FOR COMPUTER 
USE 75 Q VIDEO INPUT 


VVOODHILL LANE, 
SHAMLEY GREEN, 
near GUILDFORD, 
SURREY 


TMS 5IOO 
Talking Board 


Interface to any computer using 4 address space 2000 
- 2003 (can be altered to other address space). Re- 
quires + 12 V and +5 V power supply. 
Vocabulary of 200 words easily expandable. 

ONLY £ 76.00 


£ 130.00 


COMPONENT PACKS 


Mullard caps. 10 of .01 uF + 10 of .1 wF 

Bag of 100 assorted 1/4 W and 1/2 W resistors 
LEDs .2" red 

Push to make p.b. switches 
1 pole 6 way rotary switch 


£1.00 
£2.00 
12 for £1.00 
10 for £ 1.00 


3 pole 6 way rotary switch 
22k + 1k dual pots 
22k + 10k dual pots ; 
Plessey knobs (1/4"' spindle with collets and caps) 
10 for £ 1.50 
B.F.O. Metal detector 
p.c.b. complete with circuit diagram 
Capacitor discharge ignition system 
p.c.b. with circuit diagram 


Transformer CT1 for above 


Ordering details 


Telephone: Ashford Kent (0233) 38985 
Technical enquiries (enclose SAE): 


UNIT 11, Godington Ind. Estate, Ashford, 
Kent. 


Send cheque or postal order to Crestway Electronics Ltd., write 
or ring with your ACCESS account no. (do not send your card). 
All our prices include VAT. 

p.p. and carriage orders under £ 20 = £1.00 


over £20=£2.00 


AUTHORISED DEALER 


The World- beating 


ATARI PERSONAL 
COMPUTERS 


3 consoles available 
Atari 400 with 16K RAM (AF36GP) £345 


Atari 400 with 32K RAM (AF37S) £395 
Atari 800 with 16K RAM (AFO2C) £645 


(expandable to 48K) 


Atari 400 Console 


All consoles when connected to a standard UK colour (or 
black and white) TV set can generate the most amazing 


graphics you've ever seen. 


Look at what you get: 


% Background colour, plotting colour, text 
colour and border colour settable to any 
one of 16 colours with 8 levels of 
illuminance! 

% Video display has upper and lower case 
characters with true descenders, double 
and quad size text and inverse video. 

* 57-Key keyboard (touch type on Atari 400) 
and four function keys. 

* Full screen editing and four-way cursor 
control. 

% 29 keystroke graphics and plottable points 
up to 320 x 192 (160 x 96 only with 8K 
RAM). 

* 40 character by 24 line display. 

% Extended graphics control and high speed 
action using a DMA chip with its own 
character set. 

* Player missile graphics, 

* Four programmable sound generators can 
be played individually or together and each 
has 1785 possible sounds playable at any 
one of eight volume settings, for game 
sounds or music. 

%* Full software control of pitch, timbre and 
duration of notes in 4-octave range. 

* Four joystick or paddle ports, sounds 
output to TV. 

® BASIC cartridge and 10K ROM operating 
system and full documentation. 


MORE HARDWARE 
Atari 410 Cassette Recorder (AF28F) £50 


Atari 810 Disk Drive (AFOBG) £345 
Atari 822 40-column Thermal 

Printer (AFO4E) £265 
Atari 850 Interface (AF29G) £135 
Joystick Controllers (AC37S) £13.95 
Paddle Controllers (AC29G) £13.95 


16K RAM Memory Module (AF08J) £65 
MUCH MORE FOR ATARI COMING SOON 


SOFTWARE 
Lots and lots of amazing software for 
Atari available NOW 
% Word Processor  VISI-CALC 
+ ADVENTURE GAMES % Arcade Games 
Trek Games %* ASSEMBLER & 
DISASSEMBLER x FORTH % Teaching 
% 3D GRAPHICS + Character Set 
Generator 
SEND S.A.E. NOW FOR OUR LEAFLET 
(XH82G) 


LE STICK 
For Atari Computer or Video Game 
Replaces standard joystick, but much 
easier to use. Internal motion detectors 
sense hand movements. Large pushbutton 
on top of Stick, Squeeze Stick to freeze 
motion. A MUST for SPACE INVADERS, 
STAR RAIDERS & ASTEROIDS. 
ONLY £24.95 (AC45Y) 


Atari 800 Console 


SPECIAL PACKAGE OFFER 


Disk-based system for £725 with Le Stick 
The Atari 400 Console 

Special 32K RAM Module 

Atari 810 Disk Drive 

Disk Operating System 

Documentation 

Interconnecting Leads 

Everything in “Look at what you get’ list, 


Can any other computer on the market 
offer all this at anything like this price? 


VERSAWRITER 

12'h x Bin. drawing board. Drawing on 
board is reproduced on TV via Atari with 
32K RAM and Disk Drive. Closed areas 
may be filled in with one of 3 colours. Text 
may be added in any one of 4 fonts. Paint 
brush mode: select size of brush and paint 
away. Air brush made: shade in your 
drawing - colour and density is up to you 
Plus many more features, S.a.e. for price 
and further details. 


; -on-Sea, ESS 
Note: Order codes shown in brackets. le anda w6, 
Prices firm until 14th November, 1981 fh 
and include VAT and Postage and Packing. 
(Errors excluded). 


Maplin Electronic Supplies Ltd 


P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 552911/554155 


